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CHAPTER 1 
INTRODUCTION 
Childhood cancer, once an almost certainly fatal 
disease, has an increasingly good prognosis due to recent 
medical advances. The preponderance of literature about 
pediatric oncology once focused on the experience of death 
for both the ill child and the surviving family members 
(Lavigne, 1980). But as the prognosis for pediatric cancer 
has changed from terminal to chronic, research has begun to 
look at the cancer experience, not only as one of coping 
with death and grief, but also as one of coping with the 
stress of a long-term illness and the resulting sequelae. 
The present study investigates how the cancer experience 
affects the association between family qualities and the 
adjustment and sibling relationships of the healthy 
children. 
That surviving childhood cancer creates unique stress 
on the individual and the family system has been well 
documented by both anecdotal and empirical evidence (Claflin 
& Barbarin, 1991; Michael & Copeland, 1987). These are 
families that have to manage intensive medical treatments 
such as chemotherapy, frequent, unpredictable and lengthy 
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hospitalizations, disease relapse and the threat of death. 
Koocher and O'Malley (1981) most aptly analogize the 
experience of families with childhood cancer to the 
situation of Damocles, a court jester who comes to the 
king's banqueting table upon his invitation, only to find a 
deadly sword suspended above his chair by a horse's hair. 
Daily, family members are faced with the challenge of living 
in the shadow of death. 
Cancer impinges on the functioning of the family, 
creating new demands and stresses that require each family 
member to adapt. The familial characteristics and patterns 
of functioning that pre-existed the cancer diagnosis set the 
stage for transitory changes in parent-child and sibling 
interactions. These relatively permanent qualities of the 
family environment interact with a variety of other factors 
to impact how the individual child and his or her family 
respond to the cancer experience. 
As a childhood chronic illness, cancer has some unique 
characteristics and sequelae that make its effect on 
relationships within the family particularly salient for 
investigation. First, childhood cancer is an illness which 
engenders widespread sympathy and charitable efforts from 
Western society, in large part because cancer continues to 
have a strong negative valence in society. The social 
stigma of cancer may be due to myths regarding its uniformly 
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poor prognosis or myths about its transmission (Michael & 
Copeland, 1987). Whatever its roots, families in which a 
child has cancer must cope with this social stigma in 
addition to coping with direct changes caused by the illness 
and its treatment. Interviews with children ages 3-18 who 
were treated for cancer suggested that the social stigma of 
having cancer is stressful for all individuals, irrespective 
of their age (Claflin & Barbarin, 1991). 
Secondly, the disease process of cancer is 
unpredictable, medically-intensive and potentially life-
threatening. As the Damocles analogy highlights, the stress 
induced by these aspects of cancer is extreme and often 
families must employ extensive and diverse coping strategies 
in order to adapt to the illness. Unlike some childhood 
diseases in which families can establish a new stable state 
of functioning to a relatively steady stress level, families 
with a child who has cancer must be continually adapting to 
new disease stages and varying levels of stress (e.g., 
treatment, relapse, "cured", terminal). Relationships among 
family members inevitably experience profound effects of the 
constant uncertainty and change associated with a cancer 
diagnosis. 
Beyond the effects of the social stigma and the 
unpredictable, life-threatening nature of cancer, this 
childhood illness also has a profound impact on the 
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families' relationships and interactions with other people. 
Cancer is a highly ''visible" disease because physical 
effects of treatment are readily apparent to others (i.e., 
hair loss, weight gain due to medications, surgical scars) 
Adults confronting a child with cancer often respond with 
sympathy and compassion for the child and the family. Other 
children, also immediately aware of the illness, are less 
able to respond empathically and may ridicule or shun the 
ill child or other family members. Thus, families in which 
a child has cancer must also cope with the ways in which 
others reactions to this illness and changes their behavior 
toward the family because of the cancer. 
Sibling relationships are also specifically affected by 
the treatment sequelae of cancer. Research has indicated 
that children with cancer often exhibit emotional and social 
difficulties including depression, anxiety, and ineffective 
interpersonal strategies (Fletcher & Copeland, 1988; Koocher 
& O'Malley, 1981; Sawyer, Crettenden, & Toogood, 1986). 
These cancer-related deficits would influence how the ill 
child interacts with his or her siblings. Brothers and 
sisters of these ill children would have to cope with the 
resulting changes in their relationship with the ill child 
and the potential lack of reciprocity of positive sibling 
interactions that may be a result of the illness and its 
treatment. 
The impact that cancer has on the relationships within 
the family is potentially a significant one. Research 
efforts have focused on describing the adaptation of the 
family, the child with cancer and the healthy siblings in 
addition to identifying factors that effect adjustment. 
Previous research in this area will be examined next to 
provide a background for exploring how childhood cancer 
affects individual family members and the relationships 
within the family. 
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CHAPTER 2 
REVIEW OF THE LITERATURE 
Adjustment of Families with a Child who has Cancer 
Studies examining the nature of family functioning and 
adaptation have found that the majority of families with a 
child who has cancer do not experience pathological 
maladjustment (Koocher & O'Malley, 1981; Kupst & Schulman, 
1988). Kupst and her associates (1988) conducted a 6-year 
prospective study of the coping and adaptation of families 
in which a child has cancer. A battery of psychosocial 
assessment instruments including self-report questionnaires 
and semistructured interviews indicated that most family 
members were coping adequately at 1 year, 2 years and 6 
years after the diagnosis (Kupst et al., 1982; Kupst et al., 
1984; Kupst & Schulman, 1988). In fact, some researchers 
have gone so far as to suggest that perhaps families of 
children with cancer really do not differ significantly at 
long-term follow-up from healthy families (Kazak & Meadows, 
1989). As research efforts have shifted from this focus on 
maladjustment, more investigations have been conducted 
regarding variables that help aid a family's successful 
adaptation. Factors that have emerged from this research 
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include socioeconomic status and income, family 
communication, social support and marital relationships. 
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Socioeconomic status. Socioeconomic status and income 
have often been linked with successful adjustment in 
chronically ill populations (Hanson et al., 1992; Thompson, 
Kronenberger, Johnson, & Whiting, 1989). Koocher and 
O'Malley's (1981) retrospective study of patients and their 
family members 5 years post-diagnosis indicated that higher 
levels of socioeconomic status and greater income were 
correlated with positive adaptation. Abundant familial 
income and high socioeconomic status may be significantly 
related to adjustment, in part, because they mitigate the 
extreme financial burden entailed in treating cancer 
(Koocher & O'Malley, 1981; Kupst & Schulman, 1988; McKeever, 
1983; Michael & Copeland, 1987). Socioeconomic status is 
also an indicator of access to resources and the degree of 
flexibility in terms of meeting the needs of all family 
members (i.e., the funding of alternative caretaking 
options) However, socioeconomic status is associated with 
values, expectations and attitudes which can be important in 
a family's adaptation and acceptance of the illness. For 
example, families in higher SES categories often have 
expectations about being successful academically that may be 
problematic when a child has frequent or lengthy 
interruptions in their schooling or when permanent damage is 
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sustained as a result of cranial radiation (McKeever, 1983). 
Thus, these expectations can hinder a family's abilities to 
adapt successfully. 
Social support systems. Social support networks have 
both primary and secondary effects on family members which 
can be influential in their adjustment (Kupst & Schulman, 
1988). The family's social support network can play an 
important role in how responsibility for child care and 
household tasks is delegated, especially because the 
customary caretaker (mother) is often gone from the home, 
tending to the needs of the ill child. For some children, 
alternative child care can be provided in the home by 
extended family while other siblings must be cared for at 
another home. 
Social support has a secondary or indirect effect on 
family adjustment through its impact on the adaptation of 
the parents. Friends, neighbors and community groups can be 
helpful coping resources for parents who are struggling with 
chronic illness. 
Marital relationship. The quality of the marital 
relationship can influence the family's adjustment, although 
the exact nature of this relationship appears to be complex. 
Some researchers have reported higher divorce and separation 
rates in populations of chronically ill children (e.g., 
Kalnins, Churchill, & Terry, 1980; Lansky et al., 1979) 
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while others have reported divorce rates that were no higher 
than census-reported divorce rates (Koocher & O'Malley, 
1981; Kupst & Schulman, 1988; Schuler et al., 1985). 
Although divorce may not be higher than average in the 
families of cancer patients, many married couples experience 
some measurable marital distress attributed to the illness 
experience (Michael & Copeland, 1987). 
Communication patterns. Because family routines, 
vacations and individual members' external activities are 
frequently disrupted as a result of the disease process, the 
role of communication within the family becomes especially 
important in facilitating adaptation. This shift in 
familial routines is often cited by family members as a 
significant source of stress (Carpenter & Sahler, 1991; 
Iles, 1979; Katz & Jay, 1984; Madan-Swain & Brown, 1991; 
McKeever, 1983). Effective communication patterns within 
the family system can combat feelings of isolation and 
resentment that can interfere with successful adjustment. 
Family members, especially the healthy children, are more at 
risk for maladjustment in families with closed communication 
where information regarding the nature of the disease is not 
provided (Koocher & O'Malley, 1981; Sourkes, 1980). In 
Kupst and Schulman's longitudinal study (1988), positive 
adjustment was significantly related to open communication 
among family members. 
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For families of children with cancer, talking about the 
disease itself (i.e., prognosis, etiology and treatment 
effects) can be one of the most important, but most 
difficult communication issues. The amount and degree of 
detail of the information that should be given to children, 
whether patients or siblings of patients, has been debated 
in the literature. Adults are often reluctant to tell 
children the diagnosis and prognosis of the disease because 
they want to protect children, assuming that children cannot 
adequately process information regarding health issues and 
that not knowing will be less distressing for the child. In 
fact, several studies have found that children often "figure 
out" the nature and severity of the illness and if not given 
the opportunity to talk about it, they become anxious and 
withdrawn (Bluebond-Langer, 1974; Spinetta, 1974, 1980). 
Children may be sensitive to alterations in the behavior, 
attitudes and/or feelings of adults around them and know 
from their treatment by adults that something is wrong with 
them. A retrospective interview study with children between 
the ages of 3 years old and 18 years old found that all ages 
reported equal levels of distress, regardless of whether 
they were informed or not about the disease (Claflin & 
Barbarin, 1991). These findings suggest that non-disclosure 
does not protect the child from distress; however, the 
results also indicate that disclosure is not always helpful. 
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It seems likely that children will be better able to adapt 
to the illness experience when they are given information at 
an appropriate developmental level. The importance of 
effective communication patterns goes beyond disclosure of 
the diagnosis to the ill child and other family members. 
Treatment issues, medical procedures, changes in family 
plans and child care arrangements are all areas in which 
effective communication patterns will facilitate adjustment 
within the family. 
A family's adaptation to having a child with cancer is 
a complex and unique one, involving many variables, only 
some of which have been discussed here. Parental coping 
strategies, family constellation (i.e., size, single vs. 
two-parent vs. step-parent), characteristics of the illness 
and religiosity may also play roles of varying degrees of 
importance, depending on the family. How the family adjusts 
to the illness experience is important because family 
adaptation partially determines the ill child's adjustment. 
Adjustment of Children who have Cancer 
Being diagnosed and treated for cancer alters virtually 
every domain of the child's functioning. Changes in 
emotional, cognitive, academic and social functioning have 
been documented in children and some of the changes appear 
to be permanent. 
Emotional functioning. Emotional problems such as 
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depression and anxiety have frequently been reported in 
children with cancer. The survivor study conducted at the 
Sidney Farber Cancer Institute found residual effects of the 
cancer including increased depression and anxiety scores and 
lower self-esteem ratings (Koocher & O'Malley, 1981). These 
were predominantly mild psychiatric sequelae and did not 
often severely disrupt the everyday functioning of the 
individual. It has been suggested that for some children, 
the depressive symptoms may be an iatrogenic effect of 
intracranial radiation rather than an emotional reaction to 
the situation (Madan-Swain & Brown, 1991) . 
Cognitive functioning. Research on the cognitive 
functioning of children who are considered "cured", that is, 
disease-free for 5 years or are in remission (disease-free 
for less than 5 years but have completed treatment), has 
suggested deleterious effects of chemotherapy and radiation. 
Sequelae such as short-term memory impairment, processing 
deficits, and learning difficulties seem especially 
pronounced in children diagnosed before the age of 5 and 
those who have had cranial irradiation (Madan-Swain & Brown, 
1991). Fletcher and Copeland (1988) conducted an extensive 
review of research on the neurobehavioral effects of cranial 
radiation which indicated that non-language skills (i.e., 
visual-perceptual abilities) are more frequently impaired 
than verbally-mediated, language skills. 
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One study of 43 children treated with chemotherapy and 
radiation found deficits of approximately 2/3rds to 1 
standard deviation on standard IQ tests in 33% of the 
children receiving cranial radiation (Meadows et al., 1981). 
Moderate to severe deficits have been documented in visual-
motor integration, concentration, psychomotor problem-
solving, sequencing, motor speed, and memory (Fletcher & 
Copeland, 1988; Meadows et al., 1981; Peckham, Meadows, 
Bartel, & Marvero, 1988; Taylor, Albo, Phebus, Sachs, & 
Bierl, 1987). The nature of these deficits, especially the 
attention and concentration difficulties, make these 
children appear similar to children diagnosed with 
attention-deficit disorder. 
Academic functioning. Cognitive deficits often 
precipitate difficulties in academic achievement. One study 
found that the majority of children with cancer scored lower 
than chronological age expectancy in mathematics and reading 
(Peckham et al., 1988). These effects were independent of 
gender and IQ at diagnosis. Difficulties learning academic 
skills, especially in the areas of mathematics and reading, 
are common in children treated with chemotherapy and 
radiation (Fletcher & Copeland, 1988; Katz & Jay, 1984, 
Madan-Swain & Brown, 1991). Comparisons of reading and 
arithmetic achievement suggest that arithmetic skills may be 
more consistently impaired than reading skills, particularly 
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in children who have received cranial radiation (Copeland et 
al., 1985; Pfefferbaum et al., 1984). The role that 
motivational factors play in impacting the academic 
achievement of children treated for cancer has not been 
systematically explored, but may potentially be significant 
in their lower performance relative to age expectancies. 
Social functioning. Empirical evidence on social 
functioning in children with cancer and survivors of 
childhood cancer is equivocal. Some studies have documented 
social skills deficits in adult survivors of childhood 
cancer and in children currently undergoing treatment, 
suggesting that social difficulties may be a sequelae of 
treatment (Greenberg, Kazak, & Meadows, 1989; Koocher & 
O'Malley, 1981; Noll, Bukowski, Rogosch, Leroy,& Kullkarni, 
1988; Worchel et al., 1988). Interviews with adult 
survivors of childhood cancer consistently suggest social 
difficulties, although these adults were treated for cancer 
many years ago and the nature of treatments and the way that 
society managed children with cancer may have made these 
adult survivors more vulnerable to later social problems. 
One study of children between 8 and 18 years old that 
employed teacher ratings of social characteristics found 
that, compared to matched controls in the classroom, 
teachers rated children with cancer as less sociable, more 
socially isolated and more withdrawn (Noll et al., 1990). 
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However, other studies of children treated for cancer 
early in life (before age 5) have not found significant 
social skill deficits (Kazak & Meadows, 1989; Spirito et 
al., 1990). These children are hypothesized to be at 
particular risk for social difficulties because: 1) the 
brain is developing rapidly in children younger than 5 years 
old, and therefore is especially vulnerable for toxic 
effects of radiation and chemotherapy, and 2) because early 
childhood is an important period of social development in 
healthy children. Spirito and his colleagues (1990) 
compared 56 children between the ages of 5 and 12 who had 
been treated for cancer in their preschool years to healthy 
controls. Gross differences in social adjustment were not 
apparent and the only result approaching significance was a 
trend for cancer children to spend more time alone, although 
their desire to be alone was equivalent to the level 
reported by healthy children. Thus, it appears that 
children treated for cancer in their preschool years do not 
evidence significant social difficulties. 
It is possible that children diagnosed with cancer in 
their school-age years may be more vulnerable to social 
difficulties since they are already involved in many social 
milieus such as school, peer group and extracurricular 
activities. Support for this contention comes from 
anecdotal evidence and clinical impressions of school-age 
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children who had problems re-entering the social system 
after illness-related lapses, especially peer relationships 
and school activities (Kagen-Goodheart, 1977; Katz & Jay, 
1984, Sawyer et al., 1986). 
Social difficulties within the context of school are 
common sequelae of childhood cancer treatment which involves 
prolonged absences due to hospitalizations, restricted 
activities, changes in physical appearance and often in 
cognitive functioning, all of which can increase isolation 
and withdrawal from peers. Peer relationships may be 
problematic because of changes in the ill child's 
willingness to engage in friendships (i.e., body-image or 
self-esteem changes, fatigue) and/or to peers avoiding 
interaction with the ill child out of ignorance or fear; 
this further isolates the ill child. 
In conclusion, findings of social difficulties in 
children with cancer appear to be related to the age of the 
child studied (school-age versus early childhood), the stage 
of the illness at the time of investigation (on treatment 
versus cured) and the source of the collected data (i.e., 
teacher versus child report). 
Long-term adjustment. In spite of the magnitude of 
alterations that occur, several studies of adult survivors 
of childhood cancer have shown them to be functioning 
normally in work, school and marriage (Holmes & Holmes, 
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1975; Obetz, Swenson, McCarthy, Gilchrist, & Burgert, 1980) 
However, one of the most comprehensive investigations of 
adult survivors found that just over half of the survivors 
(53%) were well-adjusted (Koocher & O'Malley, 1981). While 
these results are encouraging, almost half (47%) still 
showed at least mild signs of psychiatric disturbance based 
on data from structured interviews, psychological 
instruments, and objective ratings. Their findings also 
showed that the sequelae of childhood cancer remain with the 
survivors in many areas of their lives including increased 
risk of emotional disturbance, medical risks such as 
recurrence and/or treatment effects, and familial and social 
stresses such as sibling disturbance, financial strain, and 
difficulties acquiring health insurance. 
The evidence clearly supports the notion that being 
diagnosed with cancer as a child is a traumatic event that 
reverberates in some manner throughout the lifetime of these 
individuals and their families. Although the ill child 
suffers the primary impact of having cancer, healthy 
brothers and sisters also experience significant alterations 
in their lives because of the illness. 
Adjustment of Siblings of Children with Cancer 
While the illness impinges on all family members, 
research has indicated that siblings may be at particular 
risk for disturbance (Cairns, Clark, Smith, & Lansky, 1979; 
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Carr-Gregg & White, 1987; Iles, 1979; Kagen-Goodheart, 1977; 
Lavigne, 1980; Schuler et al., 1985; Spinetta & Deasy-
Spinetta, 1981). Healthy siblings' ability to cope with 
illness in the family is limited not only by their 
developmental status (i.e., immature cognitive, emotional 
and social skills) but often by the family's functioning. 
Poor communication of information, parent absences, 
alterations in their ill sibling and disturbances in family 
routines are stressful for the healthy children. A 
descriptive study of 81 cancer patients and their families 
revealed that of all the family members, healthy siblings 
evidenced the greatest adjustment difficulties (Schuler et 
al., 1985). Behavior problems were evident in 28% of the 
siblings and 58% of these healthy children were placed in 
the care of an extended relative, further reducing contact 
with their parents (Schuler et al., 1985). Research 
focusing on the emotional and interpersonal adaptation of 
healthy siblings will be reviewed next. 
Emotional adjustment. An early study by Binger and his 
colleagues (1969) reported that half of the well siblings of 
childhood leukemics evidenced adjustment difficulties. 
Parents reported enuresis, poor school performance, somatic 
complaints, and anxiety problems. The authors concluded 
that the psychosomatic complaints found in over half of the 
healthy siblings were due to repressed anger or guilt. 
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Feelings of guilt, resentment and jealousy have been widely 
cited as typical responses of siblings to changes resulting 
from the disease (Adams & Deveau, 1984; Kagen-Goodheart, 
1977; Koocher & O'Malley, 1987). 
Spinetta and Deasy-Spinetta (1981) conducted a 3 year 
longitudinal study of cancer children and their families 
focusing on family adjustment and self-esteem variables. 
Interestingly, their findings indicated that siblings fared 
the worst when the parents and patients were doing better. 
On an objective measure of family adjustment completed by 
the health care team, siblings' emotional needs were found 
to be the least adequately met of all the family members, 
although they reported the greatest emotional distress. 
When siblings were considered by age, the manifestations of 
adjustment difficulty varied according to the developmental 
level of the sibling. For example, on a self-report measure 
of self-esteem, children between the ages of 4 and 6 years 
old had a lower self-concept than patients, and this 
increased as the disease progressed. Six to 12 year olds 
siblings were most poorly adjusted during diagnosis, and 
both short and long term remission periods. Children of all 
ages viewed their parents as more distant psychologically 
than patients did. The authors concluded that sibling 
adjustment appears to vary as a function of disease stage 
and the level of physical discomfort experienced by the ill 
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child (Spinetta & Deasy-Spinetta, 1981). It is possible 
that as disease parameters improve, the ill child and 
parents begin to relax with the decrease in cancer-related 
stress, but the degree of stress on the healthy child does 
not decrease as adjustment to another new stage is required 
(i.e., newly established routines in caretaking 
responsibilities or household management are disrupted as 
the ill child returns to more normal activities). 
Similar results were found by Cairns, Clark, Smith and 
Lansky (1979), who noted that, compared to patients, 
siblings showed greater distress in the areas of perceived 
social isolation, worries about failing, and confronting 
family members with negative feelings. They also reported 
gender differences in their perceptions of affection from 
others. Female siblings and male patients viewed other 
family members as having fewer positive feelings towards 
them than the family members felt towards each other, 
although no data was gathered on whether family members 
expressed less affectionate behavior towards these children. 
The concern regarding academic or social failure was four 
times more likely to be mentioned by siblings who were older 
than the ill child than by younger brothers or sisters 
(Cairns et al., 1979). 
In spite of this evidence of adjustment difficulties, 
current studies have found that healthy siblings of ill 
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children do not exhibit clinically significant 
psychopathology relative to normal controls (Drotar & 
Crawford, 1985; Gogan, Koocher, Foster, & O'Malley, 1987; 
sawyer et al., 1986). Koocher and his colleagues conducted 
a retrospective interview study of siblings of childhood 
cancer survivors and found that most siblings do not recall 
the cancer experience as traumatic nor do they report 
experiencing feelings of abandonment (cited in Gogan et al., 
1987). However, almost one-fourth of the siblings recalled 
intensified rivalry during the course of treatment and one-
fifth admitted residual feelings of jealousy. Most 
appeared to have resolved feelings of anger toward the 
patient once treatment had ceased and some even reported 
feeling closer to other family members (Koocher & O'Malley, 
1987). Anxiety about contracting the disease themselves was 
expressed by one-third of the siblings, although their 
scores on a death anxiety questionnaire was within normal 
limits. 
Interpersonal relationships. The interpersonal 
relationships of the healthy children often suffer profound 
changes as a result of the cancer, as illustrated by their 
comments during interviews expressing awareness of and 
concerns about changes in their personal relationships 
(Cairns et al., 1979; Carpenter & Sahler, 1991; Iles, 1979; 
Kramer & Moore, 1983; Sourkes, 1980). In a qualitative 
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interview study of five 9- to 11-year-old sisters of cancer 
patients, a predominant theme was that of change in their 
relationships at home and in other external environments 
such as school(Iles, 1979). Carpenter and Sahler (1991) 
administered a self-report questionnaire to 150 6 to 17 year 
old sibling that assessed their mood, their knowledge of the 
illness, and their perceptions of the cancer's impact on 
their family, peer and self relationships. Based on 
parental reports of behavioral functioning, poorly 
functioning were compared to well-adjusted siblings and the 
only significant difference between the two groups was in 
the interpersonal domain. Siblings with adjustment problems 
perceived themselves as more interpersonally isolated, saw 
the illness as disrupting patterns of family functioning and 
reported a lack of resources for coping with how they felt 
(Carpenter & Sahler, 1991). 
Healthy children continue some of their usual routines 
(i.e., attending school) while at the same time coping with 
changes in many familial routines to accormnodate the needs 
of the ill child. How healthy children react to these 
alterations depends on several factors, including their age 
and the manner in which changes are cormnunicated. School 
settings can become stressful for the healthy child when 
adults focus on the ill child either by drawing attention to 
the situation (e.g., the principal announces over the 
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loudspeaker that the ill child should not be called "baldy") 
or by asking the healthy child about the condition of the 
ill sibling. 
The relationship between healthy children and their 
parents inevitably is impacted by the alterations in the 
home and by the emotional reaction of the siblings to the 
demands the cancer places on the parents. Healthy children 
reportedly viewed their parents as overprotective and 
overindulgent of the ill child (Cairns et al., 1979) and as 
psychologically distant and expressing few positive feelings 
towards them (Spinetta & Deasy-Spinetta, 1981). Parental 
differential treatment of the ill child, although often 
necessary or understandable, can engender resentment and 
feelings of rejection from healthy children. Modifications 
occurring as a function of these intense and ambivalent 
feelings are in addition to the concrete shifts in parental 
time, emotional energy, attention and availability that take 
place. 
The cancer experience also places stress on the healthy 
child's peer relationships. Feelings of social isolation 
and withdrawal are frequently reported (Carr-Gregg & White, 
1987; Kramer & Moore, 1983; Lavigne, 1980). Peers may avoid 
the healthy child, not knowing what to say or fearing that 
cancer is contagious. Fear and ignorance can lead to 
insensitive teasing which further isolates the sibling who 
may respond by alienating themselves even further from 
social situations. 
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Long-term adjustment. Although adjustment 
difficulties and the presence of prolonged stress have been 
unequivocally documented, many of the retrospective and 
interview studies of siblings suggest that the cancer 
experience was not a completely negative one. Most 
strikingly, a longitudinal study of 34 families in which a 
child died of cancer 7 to 9 years previously found evidence 
of positive gains in maturity and psychological growth in 
both interview data and self-concept ratings that were 
higher than expected based on norms (Davies, 1991). Many of 
these siblings who entered health-care professions 
attributed their career choice in part, to their experience 
as a brother or sister of an ill child (Koocher & O'Malley, 
1981). Iles (1979) interviewed five sisters of a child with 
cancer at different stages (onset, first remission, first 
exacerbation, subsequent remission, terminal). These girls 
reported growth in knowledge and understanding of illness, 
respect, empathy and efforts to assist the ill sibling, and 
a desire to contribute to the treatment and adjustment 
process. Although based on only five subjects, these 
findings are particularly interesting because the data are 
not retrospective, suggesting that some children are able to 
benefit even while experiencing the stress of the disease 
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process. 
Clearly, healthy sisters and brothers are impacted by 
the cancer experience, most significantly in their emotional 
functioning and their personal relationships, but with 
enough inter-individual variability to yield conflicting 
results across studies. Research has examined factors that 
affect healthy children's adjustment to a chronically ill or 
disabled sibling. These results will be discussed next. 
Factors impacting the Adjustment of Children with Atypical 
Siblings 
As with childhood cancer, empirical investigations of 
other chronic illnesses or disabilities have found that 
there is no one-to-one correspondence between maladjustment 
and illness, for either the ill children or their healthy 
siblings. Clinical examples of children who suffer severe 
disturbance certainly exist as do examples of healthy 
siblings who benefit from the experience of having an 
atypical sibling (Feinstein & Davis, 1987; Lobato, Faust, & 
Spirito, 1988; McKeever, 1983; Simeon, 1984). While 
clinical pathology may not be the outcome of all 
individuals, every child is affected by the presence of an 
ill or disabled sibling. An interview study of children 
ages 6 to 12 years old in which several childhood diseases 
were included (i.e., congenital heart disease, cancer, 
burns, cystic fibrosis and spina bifida) demonstrates the 
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significance of the illness experience for these children 
(Menke, 1987). Sixty-eight percent of the children 
expressed worries about the ill child and 60% of them could 
identity something difficult about having an ill brother or 
sister (i.e., differential attention given to the ill child, 
changes in family routines). A majority of the difficulties 
that the healthy children mentioned were directly related to 
their personal relationships, especially their relationship 
with the ill child. 
Since the deficit-centered approach has indicated that 
illness alone is not sufficient to cause maladjustment in 
healthy siblings, researchers have begun to look for the 
factors that impact adaptation of the healthy siblings. In 
this section, factors such as disease parameters and child, 
dyad, parent and family characteristics will be discussed 
based on the results from research about many illnesses and 
disabilities. 
Disease characteristics. Characteristics of the disease 
itself can contribute to healthy sibling adjustment and 
interactions between children and their ill siblings. 
Unfortunately, few studies have investigated different 
aspects of childhood cancer systematically. Lavigne and 
Ryan (1979) examined the effects of chronicity, severity, 
the number of hospitalizations and the number of specialty 
clinic visits of hematology, cardiology and plastic surgery 
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patients on the adjustment of healthy children in the 
family. None of these illness-related variables correlated 
significantly with measures of adjustment and the authors 
concluded that these disease parameters do not bear a linear 
relationship with adjustment. 
Few researchers have tested specific hypotheses 
regarding the relationship between idiosyncratic or unique 
aspects of a disease or disability and the adaptation of ill 
or healthy children. One illness characteristic that has 
received some attention is the visibility of the condition. 
Interview data from children of cancer patients indicates 
that many healthy brothers and sisters are concerned by 
physical distortions of the ill child {Iles, 1979; Sourkes, 
1980). Similarly, the results of another study suggest that 
siblings of plastic surgery patients were the most likely to 
show overall psychopathology compared to siblings of 
children with cancer or heart conditions {Lavigne & Ryan, 
1979). 
Lobato and her colleagues (1988) suggest at least five 
categories of disease and disability characteristics that 
should be considered when studying adjustment in these 
families. These categories include onset, etiology, course 
or phase, prognosis and functional complications. According 
to their theory, the level of stress and disruption to the 
family system varies as a function of these characteristics. 
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For example, the effect of a sudden onset illness is 
different than the impact of a disease or disability that is 
present from a child's birth in that sudden onset diseases 
impinge on pre-existing healthy relationships while 
congenital illnesses require relationships to be formed in 
the context of the condition. Etiology may have a secondary 
or indirect effect on sibling adjustment through the 
parents' reaction to or acceptance of the disease or 
disability (e.g., some parents experience guilt regarding a 
child's condition). The functional implications include the 
motor, emotional, cognitive and communication deficits that 
impact the day-to-day interactions with the ill child. 
Child characteristics. Characteristics of the healthy 
child are also important factors affecting how he or she 
adapts to the atypical sibling. How old the child is at the 
onset of the sibling's disease or disability can impact 
outcome, particularly as it reflects the developmental 
stage, cognitive capacities and coping resources of the 
healthy child. In their study of healthy brothers and 
sisters of children with various diseases, Lavigne and Ryan 
(1979) found that children of different ages exhibited 
unique behavioral manifestations of the illness-related 
stresses. Preschool children were more likely to become 
withdrawn and irritable and to show signs of global 
psychopathology, while school-age children reportedly 
exhibited more externalizing problems (i.e., acting out 
socially) . 
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Cognitive limitations related to age can hinder a 
child's adjustment in several ways. Understanding the 
demands placed on parents and the unique needs of the ill 
child is especially difficult for young children who may 
become jealous or resentful of the time and attention the 
ill sibling receives. Younger children also have more 
difficulty conceptualizing illness and thus may experience 
undue emotional distress about the nature of the disease and 
its process (i.e., guilt that they somehow caused it or 
worries that they may also become ill) (Carandang, Folkins, 
Hines, & Steward, 1979; Koch, 1985; McKeever, 1983). Even 
when a child has progressed through several disease stages 
(i.e., diagnosis, treatment, remission, relapse), children 
can still misunderstand the cause of the illness. Adams and 
Deveau (1984) found that some healthy children felt guilty 
when their ill brother or sister relapsed, because they 
thought they caused the relapse by something they had said 
or done. In part, these misconceptions regarding illness 
causality can be attributed to the cognitive level of the 
children. Bibace and Walsh (1980) found that children's 
concepts about illness followed a developmental pattern 
similar to Piagetian cognitive levels. Children in the 
prelogical or concrete-logical stages of reasoning would 
likely to misattribute the cause of the illness, even if 
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be likely to misattribute the cause of the illness, even if 
they are given medically accurate information. 
Providing information about the nature and course of 
cancer and the treatment at the child's appropriate 
cognitive level appears critical for the successful 
adjustment of the child since misconceptions about the 
illness appear to foster feelings of anxiety, guilt, 
jealousy and abandonment. One program found that sibling 
anxiety and fear were reduced after the children had been 
educated about cancer through visual aids and concrete 
materials (Kramer & Moore, 1983). In addition to lowered 
anxiety and fear, these siblings and their parents reported 
increases in sibling empathy for the ill child and in their 
involvement in the treatment process (e.g., by visiting the 
ill child in the hospital). 
The nature and efficacy of the coping strategies 
employed by healthy children influences their adjustment. 
Research with 7- to 14-year-old healthy siblings of a 
younger retarded child revealed that the level of stress and 
the type of coping strategy employed (i.e., either 
behavioral or cognitive) were the strongest predictors of 
their behavior toward the ill child. Having thoughts about 
another in response to a stressful event (i.e., thinking 
that their ill sibling "is a creep") was positively 
associated with children's depression and anxiety symptoms 
and negatively related to self-esteem and altruistic 
attitudes and behavior toward the ill child (Gamble & 
McHale, 1989). In contrast, self-directed cognitions such 
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as "Just calm down" or "Try to ignore it" were associated 
with positive sibling relationships and fewer manifestations 
of depression. 
Although not yet widely studied in the pediatric 
populations, temperament has been proposed as a potentially 
significant factor in a child's adjustment to a chronic 
illness. Temperament, which is inherited and present early 
in childhood, involves three dimensions: emotionality, 
activity and sociability (Buss & Plomin, 1984). A child's 
temperamental disposition could potentially have a large 
impact on his or her adjustment to an illness in a sibling. 
For example, if a child has a high loading of emotionality, 
she may become more distressed by the changes in the family 
(i.e., child hospitalizations, parent absences) than a child 
with a lower loading of emotionality. Investigations of 
temperamental influences on the quality of familial 
relationships and on individual responses to stressful life 
events could contribute significantly to our understanding 
of adjustment in these families. 
Dyad composition. Both theory and research about normal 
sibling relationships suggest that sibling composition 
variables are important in children's personality 
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development and adjustment (Dunn, 1988). Based on that 
knowledge, examiners have considered the impact of birth 
order, family size, spacing, age relationship to ill child 
and gender make-up of the dyad. An early study examining 
the adjustment of 3- to 13-year-old siblings of pediatric 
hematology, cardiology and plastic surgery patients found 
that age relationship to the ill child (younger vs. older) 
had no significant effect on adjustment measures (Lavigne & 
Ryan, 1979). However, when the gender of the sibling in 
addition to age relationship was considered, significant 
differences emerged on measures of social withdrawal, 
inhibition, immaturity and irritability. On all of these 
measures, younger girls showed the same or higher levels of 
maladjustment than you.nger boys, while older girls showed 
the same or fewer indices of adjustment difficulties than 
older boys. This finding partially corroborates previous 
research data indicating that sisters are more vulnerable to 
maladaptation than brothers, although studies examining the 
effects of having a developmentally delayed sibling found 
that older rather than younger sisters were more vulnerable 
to maladaptation, presumably because they shoulder increased 
caretaking and household responsibilities (Breslau, 
Weitzman, & Messenger, 1981; McHale & Gamble, 1989, Simeon, 
1984). These contrasting results may reflect differences in 
how healthy children respond to a consistent, predictable 
condition like a handicap versus a sudden onset, medically 
intensive illness like cancer. 
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Parent characteristics. Aspects of the parents, 
including individual, marital and parenting characteristics, 
contribute to the adjustment of each child in the family. 
The mother's social support and emotional functioning (i.e., 
depression) impact how she interacts with the children, 
which has been found to influence their adjustment. One 
study of 129 pediatric oncology families found that maternal 
depression was a significant predictor of internalizing and 
externalizing behavior problems in healthy children (Cohen, 
1985). Studies with disabled siblings report similar 
findings; for example, a study of 8- to 14-year-old children 
with a younger disabled sibling found that measures of the 
mother-child relationship were the strongest family process 
predictors of the sibling's adjustment (McHale & Gamble, 
1989). Compared to older siblings in healthy families, 
children with a developmentally delayed younger sibling 
reported more negative interactions with mother in addition 
to more caretaking responsibilities and household duties. 
These negative maternal experiences were related to anxiety, 
depression and low self-esteem in the healthy child. 
Marital discord, reportedly higher in families of 
chronically ill children, can have an indirect effect on the 
adaptation of the children because conflict between spouses 
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makes them less available as parents to provide nurturance 
and support to the children (Lobato et al., 1988). As has 
been previously discussed, parents play an important role in 
how much information children are given about the illness 
and the subsequent shifts in familial routines. Parents who 
cope by withdrawal or denial will hinder child adjustment by 
not providing opportunities for the healthy children to 
express concerns or emotional reactions related to the 
disease (Brody & Stoneman, 1983; Katz & Jay, 1984; Koocher & 
O'Malley, 1981; Kramer & Moore, 1983; Kupst & Schulman, 
1988; McKeever, 1983). 
Based on clinical and empirical data, parental 
differential treatment of the ill child has an important 
effect on the well-being of the healthy brothers and 
sisters. In McHale and Gamble's study (1989) comparing older 
siblings of a disabled versus a nondisabled child, one of 
the measures most consistently correlated with the sibling 
positive well-being was the children's satisfaction with 
their parents' differential treatment. McHale and Pawletko 
(1992), using the same constellation and age variables 
(i.e., 8- to 14-year-old children with a younger disabled 
sibling) found that the effects of differential treatment 
were complex, varying as a function of context (e.g., the 
presence of a disabled versus a healthy younger sibling), 
the outcome measure examined (i.e., sibling relationship 
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versus individual well-being) and the type of differential 
treatment (i.e., discipline versus mother-child activities) 
A significant difference emerged between the healthy dyads 
and the atypical siblings in the direction of the 
relationship between differential discipline involving 
positive strategies (e.g., compromise, explanation) and 
outcome. When the healthy older sibling received more 
positive discipline than the younger, disabled child, the 
adjustment of the older child was poor but his or her 
relationship with the younger sibling was positive. The 
reverse relationship was found in healthy sibling pairs; 
older siblings had positive adjustment but negative sibling 
relationships when they received differential positive 
discipline. 
McHale and Pawletko (1992) suggest that perhaps the 
presence of a disabled child intensifies feelings of guilt 
or anxiety about receiving more favorable treatment than 
their disabled siblings whose pleasurable experiences may 
already be limited by a handicapping condition. These 
guilty or anxious feelings may in turn motivate the healthy 
sibling to more kindness or displays of concern toward their 
less advantaged sibling. 
Family characteristics. That characteristics of the 
family system play an important role in how ill and healthy 
children adapt has been well documented (Brody & Stoneman, 
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1983; Feinstein & Davis, 1987; Hanson et al., 1992; Lobato 
et al., 1988). Wallander and his colleagues (1989) 
investigated psychological and utilitarian resources in 
families of 4- to 16-year-old children with juvenile 
diabetes, chronic obesity, spina bifida, cerebral palsy and 
juvenile rheumatoid arthritis. While diagnosis, age and sex 
did not predict psychological adjustment, both categories of 
family resources did. Psychological family resources, 
operationalized in this study as the family's levels of 
cohesion, expressiveness, conflict, organization, and 
control, contributed independently to child adjustment. 
Internalizing and externalizing behavior problems were 
negatively related to cohesion and organization in the 
family and social competence was positively related to 
cohesion and expressiveness. This study fails to point out 
that similar relationships between behavior problems and the 
aforementioned family characteristics (i.e., cohesion, 
expressiveness and organization) exist in healthy 
populations. Recent studies of adolescents with insulin-
dependent diabetes (Hanson et al., 1992), juvenile rheumatic 
disease (Daniels, Moos, Billings, & Miller, 1987, Timko, 
Stovel, Moos, & Miller, 1992) and myelodysplasia (Thompson 
et al., 1989) suggest that more successful adaptation occurs 
in families reporting low levels of stress and high 
cohesion. 
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As was previously discussed, familial socioeconomic 
status, particularly as it reflects coping resources, 
attitudes and expectations, also contributes to healthy 
child outcome (Cohen, 1985; Feinstein & Davis, 1987; Hanson 
et al., 1992; Wallander, Varni, Babani, Banis, & Wilcox, 
1989). Dynamic aspects of the family's functioning are also 
important to a child's response to the illness. Examples of 
such factors included the quality and strength of the 
parental and marital relationship, sociocultural influences 
and communication patterns (Lobato et al., 1988). 
The sibling relationship has recently begun to be 
recognized as a potentially significant factor in the 
children's adjustment to life events such as a chronic 
illness. Before examining the available literature about 
the effects of sibling relationships on adaptation, the 
qualities and functions that make sibling relationships 
unique will be discussed. 
Developmental Research on Healthy Sibling Relationships 
The role brothers and sisters play in each other's 
lives is now considered to be a significant one in both 
childhood and adult years. The sibling relationship has 
several qualities and functions that make it unique from 
friendships and parent-child relationships. 
Qualities of the sibling relationship. Part of the 
uniqueness of the sibling relationship is that it shares 
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characteristics of both peer and parent-child relationships. 
Interactions between siblings contain reciprocal aspects 
such as imitation and affection which are predominant in 
peer relationships and complementary aspects such as 
caretaking and attachment which are most often associated 
with parent-child relationships (Dunn, 1983). 
The extraordinary durability of the sibling 
relationship further sets it apart from other relationships, 
since for many people, it is one of the few relationships 
that lasts a lifetime. The fact that siblings share common 
genes and common experiences sets this relationship apart as 
well (Cicirelli, 1985). 
The relationship between brothers and sisters is also 
characterized by ambivalence, perhaps more than any other 
relationship (Dunn & Kendrick, 1982; Furman & Buhrmester, 
1985b) . This unique combination of positive and negative 
feelings and behavior may reflect the high degree of 
accessibility between brothers and sisters, the stability of 
enduring family relationships or the uninhibitedness of 
sibling interaction. 
Rivalry, often conceptualized as the degree of 
competition and jealousy between the siblings, appears to be 
a unique characteristic of sibling relationships. The 
degree of rivalry between children is influenced by family 
variables (i.e., age of the children, spacing, family size), 
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the salience of social comparison processes across contexts 
(i.e., at home versus at school), and parent partiality 
(Furman & Burhmester, 1985b). Differential attention and 
treatment from parents may be especially influential in 
sibling relationships because of shared biological and 
affective bonds with parents that may heighten feelings of 
competition. 
Unlike the assumed egalitarian nature of same-age peer 
relationships, brothers and sisters have more ascribed roles 
(Cicirelli, 1986) and a more asymmetrical power 
distribution. Older siblings, regardless of their gender or 
age spacing, are perceived as more dominant and more 
nurturing towards their younger siblings, while younger 
siblings reportedly are more admiring and imitative of their 
older siblings (Abramovitch, Pepler, & Corter, 1982; 
Buhrmester & Furman, 1990; Dunn, 1983; Dunn & McGuire, 1992) 
In addition to the unique qualities of sibling 
relationships, brothers and sisters also serve special 
functions for each other. 
next. 
These functions will be examined 
Functions of the sibling relationship. Observational 
and self-report research on children of many ages (i.e., 
preschool to adolescence) has demonstrated that siblings are 
important sources of companionship for children (Buhrmester 
& Furman, 1987; Dunn & Kendrick, 1982; Furman & Buhrmester, 
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1985a) Even as the social networks of children expand 
(e.g., friends, dating, school, work), they continue to 
confide in and share with one another. In early and middle 
childhood, brothers and sisters spend more time interacting 
with each other than they spend relating to peers (Bryant, 
1992) . Children of the same gender who are close in age 
report the greatest levels of intimacy, suggesting that in 
this domain, the relationship resembles a friendship (Furman 
& Buhrmester, 1985a). 
Another important role that siblings play, especially 
by older brothers and sisters (Buhrmester & Furman, 1990), 
is that of caretaking. Although siblings in the United 
States spend less time engaged in care-taking activities 
than siblings in other cultures, older brothers and sisters 
still may serve as care givers and substitute parents for 
their younger siblings (Bryant, 1982). Although these 
functions appear similar to parental care giving functions, 
because they are performed within the sibling subsystem, 
they may be offered and/or received differently. Elements 
of power and dominance may be involved causing the younger 
child to resent the older child's authority. Affective 
mismatches can occur, such as when an older sibling offers 
help with positive intentions but the younger sibling 
interprets the aid negatively and reacts with hostility. 
For example, one study found that at least 21% of the 
interactions between siblings were not mutual in the sense 
that one child acted in a friendly manner and the other 
behaved in an aggressive manner (Dunn & Kendrick, 1982). 
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The sibling relationship may serve as an arena for 
socio-emotional and interpersonal skill development. The 
stability and permanence of the sibling relationship may 
make the relationship particularly well-suited for children 
to develop, practice and refine problem-solving and conflict 
resolution skills. Peer friendships, which involve mutual 
trust, affection and support, are more fragile when 
confronted with conflict, while sibling relationships are 
more tolerant of conflict and provide a context in which 
differences between individuals can be clarified (Dunn & 
McGuire, 1992). In addition, siblings may provide models 
for interpersonal and social behaviors, particularly in the 
early years when the contact is frequent and extensive 
(Abramovitch et al., 1982; Dunn, 1983). 
Brothers and sisters are sources of affection and 
nurturance that can provide consistent and reliable 
supportive relationships (Furman & Buhrmester, 1985b) 
Some siblings function as attachment or identification 
figures for each other, although parents are still 
considered to play the primary role in attachment and 
identification processes (Abramovitch et al., 1982; Bank & 
Kahn, 1982; Dunn & Kendrick, 1982). Brothers and sisters 
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provide each other with a sense of belonging and may be the 
most likely to understand how the other feels during a 
stressful situation (Furman & Buhrmester, 1985a). Siblings 
may also play a protective role for each other, intervening 
in various contexts to prevent a brother or sister from 
experiencing parental displeasure or punishment (Cicirelli, 
1985) or embarrassment and physical injury in social 
situations. 
It seems clear that the potential influence siblings 
have on each other throughout the lifespan is substantial in 
healthy families. Although many factors impact the nature 
of the sibling relationship (i.e., age, spacing, gender 
composition), parents appear to play a significant role in 
how siblings behave towards each other and how they feel 
about one another. This research will be examined next. 
Links between Family and Sibling Relationships 
Research examining the association between 
characteristics of the family and the sibling relationship 
has employed two approaches which focus primarily on how 
parent-child interaction affects sibling interaction. 
Several theories hypothesize that parent-child interaction 
is predictive of sibling interaction. Social learning 
theory suggests that children model the behavior of their 
parents (Bryant & Crockenberg, 1980) while attachment theory 
posits that ''internal working models" derived from 
interactions with primary caretakers determine how an 
individual relates to others (Sroufe & Fleeson, 1988). 
Temperament theory suggests that children behave similarly 
in both parent-child and sibling relationships because of 
the unique characteristics of their temperament (Hinde, 
Stevenson-Hinde, & Tamplin, 1985). 
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The first approach to studying the links between 
parent-child interaction and sibling behavior considers the 
effects of differential parent treatment, predicting that 
parent partiality and displays of unequal treatment will 
foster negative sibling interactions. As predicted, 
observational studies of the interaction between mothers and 
children found that differential treatment from the mother, 
especially unequal responsiveness, affection and discipline, 
had a negative impact on the siblings by increasing 
antagonism and decreasing prosocial interactions (Brody, 
Stoneman, & Burke, 1987; Hetherington, 1988; Stocker, Dunn & 
Plomin, 1989). 
Although most studies of parent-child interaction have 
focused on the mother's behavior, Brody, Stoneman and McCoy 
(1992) conducted a longitudinal study examining both 
parents' direct and differential behavior and its effect on 
the children in the family. Based on both sibling self-
report measures and observation of parent behavior, 
differential behavior (e.g., maternal control behavior 
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directed to the older sibling, paternal differential 
negative behavior) was associated with increases in rivalry 
and conflict between the siblings. 
Other studies have investigated how a parent's behavior 
towards individual children impacts the children's 
subsequent behavior toward one another. Support for the 
proposed correlation between the parent-child relationshap 
and the sibling relationship comes from studies which found 
associations between mothers' responsive, positive behavior 
toward their children and improvement in the siblings' 
subsequent prosocial, affectionate behavior (with less 
conflict and hostility between siblings) (Brody, Stoneman, & 
MacKinnon, 1986; Dunn & Kendrick, 1982; Hetherington, 1988; 
McHale & Gamble, 1989; Stocker, Dunn, & Plomin, 1989). One 
study found that direct positive behaviors from the mother 
to the child were associated with positive sibling behavior 
while rates of direct negative behavior were associated with 
negative sibling behavior (Brody, Stoneman, & McCoy, 1992). 
Although limited by the fact that the mother-child 
relationship was the only relationship examined, the results 
of this study suggest some covariation between mother-child 
and sibling interaction patterns. Stocker and McHale (1992) 
examined the reported behavior of both parents in their 
interview study of first- (10-12-year-olds) and second-born 
children (at least 6 years old). In addition to examining 
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the emotional tone of the interaction between parents and 
children, the impact of the quantity of time children and 
parents spent interacting together was investigated. 
Results on the maternal-child relationship corroborated 
previous findings that maternal warmth was negatively 
correlated with hostility and rivalry between the children. 
Paternal warmth was most strongly related to increased 
affection and decreased rivalry and conflict in the sibling 
relationship, especially if the father was consistently 
involved with the children. 
Brody, Stoneman, McCoy, and Forehand, (1992), extending 
the theory of links between parent-child relationships and 
sibling relationships, included global aspects of the family 
environment in their investigation of variables influencing 
sibling conflict. Utilizing observational and questionnaire 
data, they found that high levels of family cohesion and 
marital satisfaction were associated with lower levels of 
sibling conflict (Brody, Stoneman, McCoy, et al., 1992) 
Further analyses revealed that the level of familial 
closeness contributed uniquely to the level of conflict in 
the sibling relationship over time (higher family cohesion 
associated with lower sibling conflict). 
The relationship between brothers and sisters appears 
to be affected by differential treatment from the parents 
and by direct behavior from parent to child. For example, 
consistent, non-punitive discipline, especially from 
mothers, is a strong predictor of prosocial sibling 
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interactions. In contrast, sibling expressions of conflict 
and rivalry may be heightened by parental partiality and 
differential treatment. The family climate also seems to an 
important influence on the nature of the sibling 
relationship. Families which are supportive and warm are 
associated with affectionate siblings while families with 
low cohesion and organization are related to siblings 
manifesting high levels of conflict and rivalry. It appears 
that a relationship exists between family and parental 
characteristics and the sibling relationship. Although 
intuitively the direction of this relationship would seem to 
be from the family to the siblings, the role of the siblings 
in determining the family climate should not be overlooked 
(e.g., aggressive siblings could foster a conflicted family 
environment). 
Chronic Illness Effects on Sibling Relationships 
Brothers and sisters are an important and complex 
influence on each other throughout development. The unique 
qualities and functions of this relationship (e.g., its 
permanence, complementarity, ambivalence and care-taking) 
make the interaction between brothers and sisters a 
potentially significant factor in a child's development. 
The manner in which an idiosyncratic life event such as a 
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chronic illness in one member of the sibling dyad, would 
impact this special relationship has, until fairly recently, 
been neglected by researchers. 
Clinical observations have focused primarily on 
problematic aspects of the children's interactions and their 
negative feelings about each other. Jealousy, anger, shame 
and guilt are some of the frequently noted emotional 
reactions of healthy brothers and sisters (Gogan et al., 
1987; Lavigne, 1980; Sahler, 1987; Sourkes, 1980). In 
addition to heightening the ambivalence present in all 
sibling relationships, the emotional response of both 
children to the illness may directly affect their feelings 
of affection, hostility and competition towards each other. 
In addition to affective changes ir1 the sibling 
relationship, the functions that the children play in each 
other's lives may be altered by the cancer experience. For 
example, if an older sibling is diagnosed with cancer, the 
functions of care-taking, protecting, modeling interpersonal 
skills and providing a positive identification figure will 
be more difficult for the older sibling to fulfill. 
Further, the younger child may not admire the older, ill 
sibling, so natural processes of imitation and 
identification may not occur. If the younger child in a 
sibling dyad is diagnosed with cancer, other functional 
alterations may result such as when an older sibling assumes 
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a care-taking role, at the expense of other functions he or 
she might normally serve for the younger sibling. 
The presence of a chronic illness may also disrupt 
normal patterns of ambivalence and identification which 
normally foster healthy maturation (Simeon, 1984). For 
healthy children, a developmental shift occurs around the 
age of 12 years old or so, at which time the sibling 
relationship becomes more egalitarian and less antagonistic 
and aggressive than it had been during early and middle 
childhood (Dunn & McGuire, 1992). This shift may reflect 
increased cognitive, interpersonal and social skills of 
adolescence and/or the changing significance of family 
relationships as teenagers begin to establish autonomy. 
Cognitive and social skill deficits suffered by some 
survivors of childhood cancer are likely to impede their 
abilities to make normal developmental transitions such as 
establishing independence within the family. Healthy 
children might also have more difficulty negotiating 
developmental processes either because of parental or ill 
child responses to their maturation. 
Recently, researchers have begun to examine whether the 
sibling relationship affects the adaptation of chronically 
ill children. Hanson and her colleagues (1992) explored the 
contributions of sibling relations to the adaptation of 66 
adolescents with insulin-dependent diabetes. Adjustment was 
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defined in terms of adherence, acceptance of illness, 
behavior and self-esteem questionnaires and interestingly, 
the sibling relationship was a significant predictor of 80% 
of these adaptation measures. For example, the strongest 
negative predictor of youth acceptance of illness was high 
sibling conflict. The only constellation variable that was 
significant was age; adolescents with older siblings had 
more positive adjustment than adolescents with younger 
siblings. Although these results need replication with 
other illnesses and age groups, the data do support the 
thesis that even in the presence of a chronic illness, the 
sibling relationship continues to be an significant 
influence in childrens' lives and may mitigate the impact of 
the illness. 
CHAPTER 3 
GOALS OF THE STUDY 
This study investigated how childhood cancer affects 
the adjustment of healthy siblings and their relationship 
with the ill child. The severity of illness and several 
qualities of family functioning (i.e., coping, conflict and 
supportiveness) were explored as factors that influence 
children's adjustment to the cancer experience and their 
relationships (see Table 1). 
TABLE 1 
Predictors of Sibling Adjustment and Relationships 
PREDICTORS 
Illness Severity 
Clinician-rated 
Parent-rated 
Family Characteristics 
Supportive 
Conflicted 
Coping 
OUTCOMES 
Adjustment 
Composite of anxiety 
and global self-esteem 
Sibling Relationship Qualities 
Warmth 
Conflict 
Hypotheses regarding Family Functioning and Sibling Outcome 
Research findings have highlighted the significance of 
the family for a child's adaptation to a chronic illness in 
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a sibling (Brody & Stoneman, 1983; Feinstein & Davis, 1987; 
Hanson et al., 1992; Lobato et al., 1988; McHale & Gamble, 
1989; McHale & Pawletko, 1992; Wallander et al., 1989) 
Numerous family system variables have been explored 
including family size, SES, maternal depression and marital 
discord. This study examined how three familial variables 
affect the adjustment of the healthy child and the degree of 
affection and conflict in their relationship with the ill 
child. The three family variables of interest, measured by 
parent report were: (1) the level of support in the family; 
(2) the level of conflict; and (3) the family's global 
coping resources. 
These three variables were chosen because they have 
been employed by other researchers examining family 
relationships and adaptation in families with a chronic 
illness (Kronenberger & Thompson, 1990; Thompson et al., 
1989; Thompson, Curtner, & O'Rear, 1994). The coping 
resources and the degree of support and conflict in the 
family reflect significant factors in healthy sibling 
adaptation such as the marital relationship, social support 
and communication patterns. 
The severity of illness questionnaire designed by the 
author taps several of the disease characteristics 
identified as significant including the functional 
complications, visibility and prognosis (Lavigne & Ryan, 
1979; Lobato et al., 1988). Age of onset and phase of 
illness, also noted to be important in adjustment to 
illness, were assessed in the demographic questionnaire 
given to parents. Because all children with cancer have 
acquired their disease, etiology was controlled within the 
study rather than employed as a potential contributing 
factor to adjustment and sibling relationships. 
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Illness severity was rated by both clinicians involved 
in the care of the ill child and by parents. The clinician 
rating was gathered in order to minimize source variance and 
to provide an objective rating of illness severity. 
However, parent ratings were also gathered in order to 
assess how the parent's perceptions of the illness impact 
sibling adjustment and relationships. It is possible that a 
child who is not considered severely ill by clinicians may 
be perceived by the parent as severely ill. And, this 
perception of the illness as severe may have secondary 
effects on healthy children in the family as it impacts 
parental behavior toward the ill child and the level of 
stress in the home. Research has suggested that adjustment 
and illness-related behaviors are impacted by one's 
perceptions of the illness (Cherry, 1989; McCubbin, Nevin et 
al., 1982; Ward, 1993). 
Because the subjects of interest in this study are rare 
in the general population, the sample size was predicted to 
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be quite small. Thus, the number of predictor variables was 
limited in order to provide sufficient power to achieve 
meaningful and significant results. Other variables of 
interest certainly exist as highlighted in the review of 
literature; however, factors chosen were hypothesized to be 
the most salient predictors of healthy sibling adjustment 
and relationships. 
Specific hypotheses of relationships between factors 
and outcome variables are as follows: 
1) Children in families reporting high levels of 
conflict would be more poorly adjusted than children in 
less conflicted families. 
2) Children with supportive families would be better 
adjusted than children with less supportive families. 
3) Children in families who evidence varied coping 
strategies would be better adjusted than children in 
families with a narrower range of coping strategies. 
Hypotheses regarding family functioning and sibling 
relationships were as follows: 
4) The level of conflict between the children would be 
highly correlated with the level of conflict reported 
in the family. 
5) The level of affection and warmth between the 
siblings would also be highly correlated with the level 
of supportiveness in the family. 
6) Families with varied coping strategies would be 
associated with siblings who evidence high levels of 
warmth and low levels of conflict. 
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Hypotheses regarding Severity of Illness and Sibling Outcome 
Childhood cancer is an illness that has an 
unpredictable and potentially life-threatening course. The 
disease process is further exacerbated by medically-
intensive treatments that cause pain, physical changes and 
other side effects in addition to the debilitating effects 
of the cancer itself. The disease course of childhood 
cancer varies widely from a relatively steady progress 
through diagnosis, treatment and cure to a more complicated 
course involving relapses, adventitious illnesses and 
sometimes death. Severity of illness across cancer 
diagnoses has not to date been examined in the literature, 
thus a standardized measure does not exist. A 5-item rating 
scale developed by the author was piloted for the purposes 
of this study (see Appendix A). The scale was administered 
to two objective and independent clinicians involved in the 
care of the ill child. 
This study proposed to explore how the idiosyncratic 
disease processes of childhood cancer impact the healthy 
sibling, hypothesizing that the more severe courses of 
cancer will have a greater effect on child adjustment and 
sibling relationships than milder cases. Specific 
hypotheses are as follows: 
7) The adjustment of the healthy child will be 
negatively associated with the severity of illness. 
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8) The level of conflict reported in the sibling 
relationship will be positively related to the severity 
of the illness. 
9) The level of warmth in the sibling relationship will 
be negatively associated with the severity of illness. 
Parents also completed the illness severity scale. This 
exploratory data collection was conducted to assess whether 
relationships among family functioning and sibling outcome 
observed with a clinician-rated illness severity measure 
were replicated or differed (i.e., were stronger or weaker) 
when a parent rating of illness severity was used. 
Hypotheses involving illness severity were analyzed twice, 
once with each measure (clinician and parent) . 
Hypotheses regarding Moderating Effects of Illness Severity 
Childhood cancer, like many chronic illnesses, impinges 
on a family system which is already engaged in patterns of 
interaction and functioning. Under normal life cycle 
circumstances, qualities of family functioning are expected 
to have a significant, although not exclusive, influence on 
child adjustment and relationships among the siblings. The 
introduction of the disease inevitably engenders 
alterations, additions and accommodations within the family. 
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The presence of cancer in a child places family members 
including parents, the ill child and the healthy children, 
at risk for negative outcomes. However, previous research 
has indicated that illness in the family is not sufficient 
on its own to cause maladjustment in healthy siblings (Kazak 
& Meadows, 1989; Kupst et al., 1982; Kupst et al., 1984) 
This study hypothesizes that outcome of healthy 
children in the family will be differentially impacted by 
the severity of the cancer present in the ill child. 
Illness severity is a vulnerability factor which intensifies 
the family's response to the cancer, potentially resulting 
in maladjustment if severity is high. When the child with 
cancer is severely ill, there will be objective shifts in 
the family even in families which are normally high 
functioning. It is these objective changes as a result of 
the severe cancer that impact healthy children and bring 
about maladjustment. 
Thus, the severity of the cancer experience in the 
family modifies the effects of family functioning on the 
adjustment and sibling relationships of the healthy children 
in the family (see Figure 1). It is predicted that positive 
family functioning will be associated with positive sibling 
outcome when illness severity is mild. However, when 
illness is severe, (i.e., many relapses, poor prognosis, 
limb amputation), the adjustment of the healthy child and 
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the sibling relationship are predicted to be poor, 
irrespective of the state of the family characteristics 
(i.e., high or low supportiveness, high or low levels of 
conflict, effective or ineffective coping). Specific 
hypotheses regarding the moderating effect of illness 
severity are as follows: 
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1) When illness severity is high, child adjustment and 
sibling relationships are expected to be poor whether 
family supportiveness is high or low. When illness 
severity is low, siblings in families with high 
supportiveness will manifest the most positive 
adjustment and sibling relationships. 
2) With respect to the level of conflict in the family, 
siblings in families with low conflict and whose ill 
sibling is rated at low severity level will manifest 
positive adjustment and sibling relationships. 
Children in all other groups (i.e., high severity, low 
conflict; high severity, high conflict; low severity, 
high conflict) are expected to have less positive 
outcomes. 
3) Siblings with a severely ill brother or sister in 
families with a restricted range of coping strategies 
will manifest adjustment and sibling relationship 
difficulties whether their family has a broad or a more 
restricted range of coping skills. When illness 
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severity is low, siblings in families with varied 
coping strategies will manifest positive adjustment, 
while siblings in families with fewer coping strategies 
will evidence poorer adjustment and less positive 
sibling relationships. 
Recent research in the area adjustment to illness 
suggests that adjustment may be affected by one's perception 
of the illness severity rather than by a medical 
professional's opinion of the severity (Cherry, 1989; 
Mccubbin, Nevin et al., 1982; Ward, 1993). Thus, the 
present hypotheses were examined from both an objective 
point of view measuring clinician assessments of severity 
and from a subjective point of view measuring parental 
perception of the severity of the cancer. Predictions are 
the same for either measurement source (clinician vs. 
parent): when illness severity is high, sibling outcome will 
be poor, whether family functioning is positive or negative. 
Subiects 
CHAPTER 4 
METHOD 
All subjects were between the ages of 7 and 18 years 
old. Siblings of children with cancer were recruited from 
the following medical centers: Loyola University's Medical 
Center, Maywood, Illinois and Children's Memorial Hospital, 
Chicago, Illinois. Only siblings of children currently 
being treated for cancer or in remission (within the past 5 
years) were approached for participation. Power analysis 
indicated that 72 subjects were necessary to have a power 
value of 0.80 at an alpha level of 0.05 (Cohen, 1987). 
Seventy-three subjects completed the study. 
Measures 
Illness Severity Questionnaire. Illness severity was 
assessed by a 5-item rating scale designed by the author. 
Items are rated on a 5-point Likert scale ranging from 1-
hardly at all to 5-extremely much (See Appendix A). Three 
questions assessed the functional impact of the cancer; one 
question assessed disease visibility and the final question 
assessed prognosis. Functional impact was measured on the 
following dimensions: physical/motor, 
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cognitive/communication and behavioral/emotional/social. 
The visibility of signs and symptoms related to cancer was 
rated because research suggests that more visible diseases 
are associated with poorer sibling outcomes (Iles, 1979; 
Lavigne & Ryan, 1980; Sourkes, 1980). 
The sum of these 4 ratings was then multiplied by the 
rating reflecting the child's prognosis. Parents and 
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clinicians rated prognosis on a 5-point scale (1: 0-20% 
survival rate to 5: 80-100% survival rate). The sum of the 
other four ratings were multiplied by the reversed 
prognostic rating so that a poorer prognosis was indicated 
by a higher illness severity rating (e.g., if a parent rated 
prognosis as 1, the sum of the other 4 ratings was 
multiplied by 5). The decision to employ the prognostic 
ratings as a multiplicative factor was made to control for 
those children with terminal cancer diagnoses that have few 
functional complications (i.e., certain types of tumors) and 
to broaden the numerical range of the scale. Scores range 
from 4 to 100 with 4 indicating the least severity and 100 
indicating the worst severity. 
Clinicians at participating hospitals who worked 
closely with the children and their families were 
administered the Severity of Illness questionnaire for ill 
children whose siblings were in the study. A clinical 
social worker and a charge nurse completed the illness 
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severity questionnaires at LUMC. Two charge nurses completed 
the questionnaires at CMH. Two clinician ratings of illness 
severity were gathered for 22 of the ill children at LUMC (1 
family participated after the charge nurse was no longer 
available to complete the questionnaire). The correlation 
between the two clinician ratings for the 22 patients from 
LUMC was high (K = 0.92, Q < .001). It was not possible to 
gather 2 clinician ratings for each ill child at CMH because 
the participating nurses did not feel that they could 
adequately rate the illness severity of patients not under 
their direct care. 
Statistical analyses of clinician illness severity 
ratings used one clinician rating because at least one 
rating was available for each patient of participating 
families. For the patients from LUMC, the clinical social 
worker rating was used because this rating was available for 
all 23 patients. Illness severity ratings from both 
clinicians and parents were log transformed to correct for 
skewness. The log transformed ratings were used in 
subsequent analyses. 
Clinician-rated and parent-rated illness severity were 
significantly correlated (K = .44, Q_< .001), indicating 
moderate inter-rater reliability of the illness severity 
measure. However, the correlation between parent-rated 
illness severity and the clinician-rated measure was lower 
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than the correlation among the two LUMC clinician ratings (r 
= .44 versus~ = .92). The parent-rated illness severity 
measure may not have had the same construct validity that 
the clinician-rated measure had because the parent rating 
was completed by 73 different mothers each of whom rated her 
own child according to unique experiences with that child. 
The parent-rated illness severity is a reflection of 
perceptions within the family, probably shared by the 
healthy sibling, of how sick the child with cancer is. 
Parents were not able to employ a common standard based on 
exposure to multiple children with cancer as clinicians 
could. Thus, the parent rating of illness severity has more 
statistical variation due to random factors than the 
clinician rating. This increase in variation due to random 
factors may have resulted in the parent-clinician 
correlation being lower than the correlation among 2 the 
clinician ratings. 
Family Environment Scale. Characteristics of the 
family climate were assessed by the Family Environment Scale 
(FES) completed by mothers (Moos & Moos, 1981). The FES is 
a 90-item true-false questionnaire that assesses 3 broad 
domains of the family environment; relationship dimensions, 
personal growth dimensions and system maintenance 
dimensions. The retest reliability correlations on the 
subscales range from .68 to .86 (Moos & Moos, 1981). 
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The subscales which make up the Supportive and the 
conflicted factors were administered. A higher order factor 
analysis of the FES completed with a chronically ill 
population, including families of children with cancer, 
revealed these three factors: Supportive, Conflicted and 
controlling (Kronenberger & Thompson, 1990). The Supportive 
factor reflects the level of mutual supportiveness for 
expressing affect and for participating in social and 
recreational activities. It consists of the following FES 
subscales: Cohesion, Expressiveness, Independence, 
Intellectual-Cultural Orientation and Active-Recreational 
Orientation. The Conflicted factor provides a dimension of 
familial conflict characterized by poor organization and a 
lack of support. This factor consists of the following FES 
subscales: Cohesion, Conflict and Organization. Examples of 
questions from these FES subscales are: "Family members 
really back each other up" (Cohesion) "Activities in our 
family are pretty carefully planned" (Organization); "We 
fight a lot in our family" (Conflict) 
Family Crisis Oriented Personal Evaluation Scale. 
Coping skills in the family were assessed by the Family 
Crisis Oriented Personal Evaluation Scale (F-COPES) 
completed by mothers (Mccubbin, Olson & Larsen, 1981). The 
F-COPES is a rating scale of 30 effective coping behaviors 
which results in five subscales (Acquiring Social Support, 
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Reframing, Seeking Spiritual Support, Mobilizing Family to 
Acquire and Accept Help, Passive Appraisal) and a Total 
coping score which is the sum of the 5 subscale scores. 
These familial patterns are impacted by the presence of the 
illness (i.e., potential increases in marital discord, poor 
parent adjustment due to expectations Coping behaviors 
families use when responding to a problem are rated on a 5-
point Likert scale ranging from 1-strongly disagree to 5-
strongly agree. Mothers were asked to rate behaviors used 
specifically to cope with the illness and its effects. 
Test-retest reliabilities for the subscales range from .61 
to .95 while test-retest reliability for the Total Scale is 
.81 (Mccubbin et al., 1981). Examples of behaviors rated 
include: "Having faith in God (Seeking Spiritual Support); 
Accepting stressful events as a fact of life (Reframing); 
Asking neighbors for favors and assistance (Acquiring Social 
Support)." To test the hypotheses generated in this study, 
only the Total Scale was utilized in order to provide a 
global assessment of a family's coping behavior. 
Sibling Relationship Questionnaire. Qualities of the 
sibling relationship were measured by the Sibling 
Relationship Questionnaire (SRQ) (Furman & Buhrmester, 
1985b) which is a 48-item self-report instrument measuring 
four qualities: warmth, rivalry, power and conflict. Each 
item is rated on a 5-point Likert scale (1-hardly at all to 
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5-extremely much) . The Warmth and Conflict subscales will 
be used in data analysis of the sibling relationship as they 
are most germane to hypotheses regarding the relative 
influence of illness severity and family functioning. The 
warmth subscale is a measure of intimacy, prosocial 
behavior, companionship, admiration, nurturance, perceived 
similarity, and affection between siblings. Questions on 
this scale include: "How much do you and this sibling share 
with each other?; How much do you and this sibling tell each 
other everything?". The Conflict subscale, operationalized 
as quarreling and antagonism, consists of questions such as 
"How much do you and this sibling get mad at and get in 
arguments with each other?; How much do you and this sibling 
insult and call each other names?". Test-retest 
reliabilities over 1 year for the four subscales range from 
.67 to .71 (Brody, Stoneman, & McCoy, 1992). 
Revised Children's Manifest Anxiety Scale. Levels of 
sibling anxiety were assessed by the Revised Children's 
Manifest Anxiety Scale (RCMAS) (Reynolds & Richmond, 1978). 
This is a 37-item true-false self-report questionnaire for 
children assessing four dimensions of anxiety. This measure 
is widely used and has acceptable validity when used with a 
sample of the general population (internal consistency: £ = 
.85) (Dahlquist, 1990). The subscales are: Physiological 
Anxiety, Worry/Over sensitivity, Social Concerns/ 
concentration and Total Anxiety. A Lie scale to establish 
validity is also included in the questionnaire. The Total 
Anxiety scale will be utilized in data analysis because it 
provides a global rating of a child's level of anxiety. 
Test-retest reliability for this scale is acceptable (K = 
.68) (Dahlquist, 1990). 
67 
Self-perception Profile for Children. Self-esteem was 
measured by the revised Self-Perception Profile for Children 
completed by siblings (Harter, 1985). This is a 36-item 
questionnaire of children's self-evaluations of their global 
self-worth and in several discrete domains (i.e., scholastic 
competence, social acceptance, athletic competence, physical 
appearance, and behavioral conduct). Questions are 
formatted to minimize social desirability effects by asking 
subjects first to decide which kind of child they are most 
like and then to decide whether that is only "sort of true" 
or "really true" of them. Internal consistency 
reliabilities range from .80 to .90 and retest correlations 
range from .40 to .65 across the various subscales (Harter, 
1985). The present study used the global self-worth 
subscale to compute the adjustment index . 
.Procedure 
After being notified about the research project through 
a mailed letter, families willing to participate were 
administered the paper-and-pencil questionnaires at their 
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convenience (i.e., during regularly scheduled appointments 
at the hospital, at support group meetings, in their home, 
through the mail). Informed consent for participation was 
gathered from parents and assent was sought from children. 
Illness severity was rated twice: once by 2 knowledgeable 
clinicians involved in the medical care of the ill child and 
once by parents. In addition to the illness severity 
questionnaire, mothers (or fathers if the mother was 
unavailable) completed two measures of family functioning: 
the Family Environment Scale(FES) (Moos & Moos, 1981), and 
the F-COPES (Mccubbin, Olson & Larsen, 1981). The following 
questionnaires were completed by the healthy sibling: the 
Revised Children's Manifest Anxiety Scale(RCMAS) (Reynolds & 
Richmond, 1985); the Sibling Relationship Questionnaire(SRQ) 
(Furman & Buhrmester, 1985b) and the Self-Perception Profile 
for Children (Harter, 1985). Children completed the 
measures independently or in an interview format with a 
trained research assistant if they were too young or 
otherwise unable to complete the questionnaires on their 
own. If an ill child had more than one eligible sibling, a 
target sibling was chosen for participation. Typically, the 
sibling closest in age to the ill child was chosen. 
Plan of Data Analysis 
Correlational and multiple regression techniques were 
utilized to analyze the data. Correlational analysis was 
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employed to examine the relationships between the three 
family functioning variables: supportiveness, conflict and 
coping and the three sibling outcome variables: adjustment, 
sibling warmth and conflict. Associations between the two 
ratings of illness severity (clinician and parent) and the 
sibling outcome measures were also examined through 
correlations. 
Multiple regression analyses were used to test 
hypotheses of the moderating effect of illness severity. A 
priori hypotheses predicted that family supportiveness, 
conflict, coping, and patients' illness severity would 
contribute to the sibling outcome variables. In addition to 
these proposed factors, sibling age was also used as a 
predictor variable because the dependent variables differed 
significantly for grade-school versus adolescent siblings. 
Sibling age was entered in each multiple regression equation 
as a main effect and then in appropriate two-way interaction 
terms (sibling age by family variable, sibling age by 
illness severity rating) and in the three-way interaction 
term (sibling age by family variable by illness severity). 
Prior to computing the multiple regression equations, 
all measures to be employed in the equations were evaluated 
for extreme scores (scores 3 SDs from the mean score) 
because outlier scores significantly influence multiple 
regression equations (Aiken & West, 1991). No subjects were 
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found to be 3 standard deviations or more from the mean 
score for the variables of interest and thus, data from all 
73 subjects were employed in the multiple regression 
analysis. 
Multiple regression equations were computed in a forced 
entry, forward progression for each hypothesis. First, the 
three main effects of sibling age, family functioning 
(support, conflict, or coping) and illness severity were 
entered in a forward manner. The three relevant two-way 
interaction effects (sibling age by family variable, sibling 
age by severity, family variable by severity) were then 
entered also in a forward fashion followed by the three-way 
interaction term (age by family variable by illness 
severity). Follow-up analyses of significant two-way 
interaction effects were conducted by calculating a multiple 
regression equation containing only the two main effects 
comprising the significant interaction and the interaction 
term. 
Multiple regression equations predicting the three 
sibling outcome variables were computed twice for each 
combination of predictor variables: once using clinician-
rated illness severity and once using parent-rated illness 
severity ratings. 
Descriptive Analyses 
CHAPTER 5 
RESULTS 
Seventy-three healthy siblings and their parents 
completed the study; 23 families from Loyola University 
Medical Center, Maywood, Illinois (LUMC) and 50 families 
from Children's Memorial Hospital, Chicago, Illinois (CMH) 
Comparisons between hospitals. Statistical analyses 
comparing the participants from each hospital were conducted 
on the following patient demographic variables: age, gender, 
birth order, diagnosis (ALL versus other diagnoses) and age 
at diagnosis. The following sibling demographic variables 
were also compared between the two hospital populations: 
age, gender and birth order. Family demographic variables 
that were analyzed included: family size, number of parents 
in the home, marital status, number of children, maternal 
education, paternal education and income level. T-tests or 
chi-square tests of association were computed. Because the 
two subject populations were similar (p values > .05) for 
all variables, descriptive statistics are reported for the 
pooled sample (see Table 2). 
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Comparative analyses between samples from the two 
hospitals were computed for the following independent 
variables: family supportiveness, family conflict, 
clinician-rated illness severity and parent-rated illness 
severity. Again, no statistically significant differences 
between the two subject pools emerged (see Table 2). 
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Demographic characteristics of participants. Most 
families in the study were White and middle class with well-
educated, married parents and an average of 3 children. 
Healthy siblings ranged in age from 7 to 18 (average age of 
11 years old) and were evenly distributed across genders. 
Most siblings were first or second born children in the 
family. Ill children ranged in age from 1 to 20 (average 
age of 9 years old), were primarily male (66%) and had been 
the second or third born child in the family. Per parental 
report, most of the ill children were diagnosed with acute 
lymphocytic leukemia (ALL), had been ill for less 3 years, 
received intravenous chemotherapy as a primary form of 
treatment and were in remission at the time of study 
participation. 
Family functioning. Descriptive statistics for the 
parent-reported family functioning variables are reported in 
Table 2. These values are similar to those reported in a 
other studies of families with chronically ill children 
employing many of the same measures (Thompson et al., 1989; 
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TABLE 2 
statistics for Demographic and Regression Variables (N = 73) 
Dichotomous Variable Patient Gender 
Sibling 
Gender 
Boy 
Girl 
Total 
Boy 
23 
25 
48 (66%) 
Continuous Variable M 
Patient age (years)......... 9.36 
Patient birth order......... 2.47 
Pt age at diagnosis (yrs)... 7.25 
Clinician illness severity 
rating . . . . . . . . . . . . . . . . . . . . 17. 75 
Parent illness severity 
rating . . . . . . . . . . . . . . . . . . . . 16. 36 
Number of children in family 3.27 
Family size. . . . . . . . . . . . . . . . . 4. 97 
FES supportiveness scale.... 245.62 
FES conflicted scale........ -59.58 
F-COPES total score. . . . . . . . . 92. 7 8 
Sibling age (years)......... 11.05 
Sibling birth order......... 1.90 
RCMAS Total anxiety rating.. 49.48 
Global self-esteem rating... 3.29 
Child adjustment............ 0.0 
SRQ warmth scale............ 70.49 
SRQ conflict scale.......... 24.84 
12 
13 
Total 
35 (48%) 
38 (52%) 
25 (34%) 
SD Range 
4.25 1-20 
l.46 1-9 
4.22 1-16 
16. 76 4-90 
13 .10 4-56 
l.54 2-9 
l.27 3-9 
3 6 .16 146-299 
26.87 -100-+25 
ll. 51 58-119 
2 .58 7-18 
1.42 1-9 
10 .29 24-76 
0. 57 10-24 
1.73 -3.9-+3.7 
14. 96 26-105 
7.42 8-42 
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Thompson, Curtner, & O'Rear, 1994). Comparison of subscale 
scores with normative data indicates that families in the 
present study reported lower Activity-Recreation scores (z = 
-.92), somewhat lower Conflict subscale scores (z = -.76) 
and somewhat higher Organization scores (z = .79). These 
values are also similar to the subscale values reported by 
Kronenberger and Thompson (1990) in their pilot study of the 
FES Supportiveness and Conflicted factors which reports 
subscale means. 
Families' scores on the F-COPES fell within normal 
limits (i.e., less than 1 standard deviation above or below 
the mean) on all scales except for Passive-Appraisal (z = 
l. 94). The Passive Appraisal subscale includes endorsement 
of behaviors and attitudes such as watching television, 
believing that if one waits long enough the problem will go 
away and feeling that no matter what one does to prepare, 
one will have difficulty handling the problem. The authors 
of the F-COPES conceptualized Passive Appraisal as 
maladaptive coping and thus, scores are reversed on this 
scale so that high scores reflect little use of passive 
appraisal coping behaviors. Therefore, the statistically 
significant high scores for the present study's families on 
this scale reflect that these families were much less likely 
to use passive appraisal than families in the normative 
sample. 
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Sibling outcome. Descriptive statistics for the 
sibling outcome variables (defined as self-reported sibling 
adjustment and the qualities of warmth and conflict in the 
sibling relationship) are also reported in Table 1. Healthy 
siblings reported positive adjustment overall, with average 
levels of anxiety (M(T-score) = 49.5, SD= 10.3) and average 
self-esteem ratings (M = 3.29 SD= .57) compared to 
standardized norms for these measures. Comparison of the 
present Global Self-esteem rating from the Harter Self-
perception Profile should be considered an estimate as norms 
for this measure (reported by grade levels 3rd through 9th) 
were averaged to provide an estimate of Global Self-esteem 
across different grade levels (Harter, 1982). 
The child adjustment index was a combined z score of 
the global self esteem rating added to the reversed z score 
of the total anxiety rating. Prior to adding the scores, 
analysis revealed a negative relationship between self-
esteem and total anxiety such that children with higher 
self-esteem reported lower levels of anxiety as predicted (~ 
= -0.50, D < .001). Thus, the anxiety z-score was reversed 
so that higher child adjustment scores reflected both higher 
self-esteem and lower anxiety ratings. 
Because normative data is not yet available on the SRQ, 
the present results were compared to the results published 
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in other studies. In general, when compared with values 
reported by other studies, siblings reported more warmth and 
closeness (M = 70.5, SD= 15)and more conflict (M = 24.8, SD 
= 7) in their relationships with the ill children (Barnes & 
Austin, 1994; East & Rook, 1992; Deal & MacLean, 1995). Two 
of these studies (Barnes & Austin, 1994; East & Rook, 1992) 
explored the sibling relationships of healthy sibling dyads 
at different ages (most often middle childhood) while one 
study (Deal & MacLean, 1995) examined sibling dyads in which 
one child had a clinically diagnosed psychiatric disorder. 
Results were consistent across these studies, suggesting 
that the increase in both warmth and conflict in the sibling 
relationships reported in the present study may be unique to 
children with a medically ill sibling. 
Sibling Age Effects 
Before examining the research hypotheses, statistical 
analyses were conducted to determine whether the sibling 
outcome variables varied significantly in relation to any 
demographic variable. Demographic variables, particularly 
gender, age and sibling dyad characteristics, 
were chosen based on previous research findings that 
suggested these variables impact child adjustment and/or the 
sibling relationship (see Lavigne & Ryan, 1979; Dunn, 1988; 
Furman & Buhrmester, 1985b). Sibling dyad composition 
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variables were examined using T-tests, chi-square tests of 
association, or one-way analysis of variance, depending on 
the nature of the variable (dichotomous, categorical, or 
continuous). Gender composition of sibship, siblings withiL 
4 years of age vs. greater than 4 years of age difference, 
age difference between siblings and direction of age 
difference (sibling is younger vs. older than ill child) did 
not significantly influence healthy sibling adjustment or 
their perceptions of warmth and conflict in the sibling 
relationship. One-way analysis of variance examining gender 
and birth order effects on child adjustment conjointly was 
also not significant. In sum, gender and sibling dyad 
characteristics did not have a significant effect on 
adjustment or qualities of the sibling relationship. 
The age effect: younger siblings report better sibling 
relationships. The following healthy sibling variables were 
also examined using either T-tests, one-way analysis of 
variance or correlations as appropriate: gender, age, age 
relationship to the ill child (younger vs. older) and birth 
order (first born vs. not first born child in the family). 
No significant differences in the sibling outcome variables 
were found when comparing gender, birth order or age 
relationship to the ill child. Pearson product-moment 
correlations were computed between sibling age and sibling 
outcome variables (see Table 3). Sibling age was 
TABLE 3 
Correlations among Predictor and Outcome Variables 
1 2 3 4 5 6 7 
1. Family support .. 
2. Family conflict - . 5 0 ** 
3. Family coping ... . 3 5** - . 3 6** 
4. Illness severity 
(clinician) ..... -.07 .07 -.07 
5. Illness severity 
(parent) ........ -.03 .01 .11 . 44 ** 
6. Sibling age ..... -.22* . 23 * .09 . 23 * .11 
7. Child adjustment .03 - . 20* .05 -.11 -.17 - . 20* 
8. Sibling warmth .. .16 - . 25* -.06 -.01 .17 -.23* -.05 
9. Sibling conflict .00 . 2 6* .07 -.07 -.01 . 26* - . 25* 
Q. < . 05 (one-tailed) . 
Q. < . 01 (one-tailed) . 
8 
- . 25* 
9 
-.J 
00 
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significantly negatively associated with adjustment and 
sibling warmth (K = -.20 and K = -.23, respectively) but was 
positively associated with sibling conflict (K = .26). 
Healthy siblings 11 years old and older reported less warmth 
and more conflict in their relationship with the patient 
than did healthy siblings between 7 and 11 years old. 
(Hereafter, healthy siblings 11 years old and older will be 
referred to as adolescent siblings and siblings between the 
ages of 7 and 11 years old will be referred to as grade-
school siblings.) 
Significant correlations among sibling age and family 
functioning variables are also reported in Table 3. There 
was a negative correlation between sibling age and family 
support (K = -.22). In contrast, positive correlations were 
found among sibling age and family conflict (K = .23), as 
well as clinician ratings of illness severity (K = .23). 
Correlational Analyses 
Based on examination of scatterplots, the assumptions 
of linearity were met for the associations between predictor 
variables (family functioning, illness severity and sibling 
age) and the measures of healthy sibling outcome. Pearson 
product-moment correlations among the predictor variables 
were calculated to determine the relationship among these 
variables (see Table 3). The pattern of significant 
correlations among the predictor variables and the sibling 
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outcome variables is consistent with expectations, although 
the correlations are low. In general, higher sibling 
adjustment and more positive sibling relationships were 
associated with lower family conflict and decreased sibling 
age. 
Correlations among predictor variables. Family 
conflict, supportiveness, and coping strategies were 
moderately intercorrelated, with higher levels of conflict 
related to lower levels of support and less effective coping 
strategies. These significant correlations suggest that the 
three family instruments measure related, though somewhat 
different, aspects of a general construct of family 
functioning or the family environment. The significant 
correlation among family support and family conflict was 
expected because both factors were derived, in part, from 
the FES subscale scores of cohesion and organization. 
Family conflict correlations. Of the family 
functioning variables, only family conflict was 
significantly associated with the sibling outcome variables. 
As had been predicted, children living in families reporting 
high levels of conflict were more poorly adjusted (~ = 
-.20) and perceived less warmth and more conflict in their 
relationship with the ill child (~ = .25) However, 
although statistically significant, these associations were 
weak. There was a significant negative correlation between 
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family conflict and sibling warmth (r = -.26), for which no 
prediction had been made. This correlation was as strong as 
the correlation among family conflict and sibling conflict 
and opposite in direction, suggesting that healthy siblings 
perceived less warmth in their relationship with the ill 
child in families with high levels of conflict. 
Sibling conflict correlations. Sibling conflict was 
significantly intercorrelated with both sibling adjustment 
(r = -.25) and sibling warmth (r = -.25). These 
associations suggest that the sibling outcome variables may 
have measured somewhat different aspects of a general 
construct of healthy sibling functioning. However, sibling 
warmth and adjustment were not significantly associated (r = 
-.05), indicating that these two instruments were measuring 
separate constructs. It is also plausible that sibling 
conflict is a significant factor in predicting sibling 
adjustment and warmth in the sibling relationship. Although 
this hypothesis has not been examined in studies of healthy 
siblings, preliminary support is provided by a study of 
diabetic children which found that sibling conflict 
contributed unique variance in predicting self-esteem, 
externalizing behavior problems and adaptation to illness 
(Hanson et al., 1992) 
Summary. In sum, the pattern of correlations among the 
proposed regression variables (family functioning and 
82 
illness severity) and the sibling outcome variables were in 
the direction expected; however, the associations were weak. 
Family conflict correlated significantly with family support 
and family coping, suggesting that the family variables all 
measured a general family functioning construct. Family 
conflict was also significantly correlated with the sibling 
outcome variables in predicted directions: higher family 
conflict was related to poorer sibling adjustment, lower 
warmth and higher sibling conflict. Sibling conflict was 
also significantly negatively correlated with sibling 
adjustment and warmth. Finally, as discussed previously, 
increased sibling age was significantly related to greater 
family conflict, increased clinician-rated illness severity 
and poorer sibling outcome (lower adjustment, less warmth, 
greater conflict). 
Predictors of Sibling Adjustment 
Six multiple regression equations employing the 
following hypothesized combinations of predictor variables 
were computed to predict sibling adjustment: 1) family 
supportiveness, clinician-rated illness severity, and 
sibling age; 2) family conflict, clinician-rated illness 
severity, and sibling age; 3) family coping, clinician-rated 
illness severity, and sibling age; 4) family supportiveness, 
parent-rated illness severity, and sibling age; 5) family 
conflict, parent-rated illness severity, and sibling age; 
83 
6 ) family coping, parent-rated illness severity, and sibling 
age (See Appendix B for full results of all 6 equations). 
Family conflict. Prediction of child adjustment using 
family conflict, sibling age and illness severity 
(clinician-rated or parent-rated) revealed a significant 
effect for the interaction of sibling age and family 
conflict (F change = 4.34, Q = .04). No other main effects 
or interaction effects were significant. 
Follow-up analysis employing family conflict, sibling 
age and the age by conflict interaction term indicated a 
significant interaction effect (see Table 4). 
TABLE 4 
Sibling Age and Family Conflict predict Adjustment 
Step and Variable Beta R Rz Change F Change 
Child adjustment: 
1 Sibling age .... -.201 .201 .040 2.99 
2 Family conflict -.160 .253 .024 1.79 
3 Age by Conflict .871 .115 .051 3.94* 
~< . 05 (one-tailed) . 
Plots of simple regression lines for high and low 
values of sibling age (Aiken & West, 1991) revealed that, 
for grade-school siblings, lower family conflict was 
significantly associated with better sibling adjustment 
(Figure 2). On the other hand, for adolescents, parental 
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Fig. 2. Family conflict predicts adjustment 
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reports of family conflict had no relationship with the 
siblings' adjustment. As noted previously, adolescents 
reported poorer adjustment than grade-school siblings. 
Thus, sibling age and family conflict were the most 
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significant predictors of adjustment. Family conflict had a 
strong negative association with the adjustment of grade-
school siblings (£ = -.33) but none with that of adolescent 
siblings (£ = -.03). 
Predictors of Sibling Warmth 
Six multiple regression equations employing the 
following hypothesized combinations of predictor variables 
were computed to predict sibling warmth: 1) family 
supportiveness, clinician-rated illness severity, and 
sibling age; 2) family conflict, clinician-rated illness 
severity, and sibling age; 3) family coping, clinician-rated 
illness severity, and sibling age; 4) family supportiveness, 
parent-rated illness severity, and sibling age; 5) family 
conflict, parent-rated illness severity, and sibling age; 6) 
family coping, parent-rated illness severity, and sibling 
age. Although a priori hypotheses had not been made about 
the relationship among family conflict and sibling warmth, 
because family conflict was as highly correlated with 
sibling warmth as the predicted family variable of 
supportiveness, multiple regression equations were computed 
employing family conflict as a predictor variable. Only 
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multiple regression equations resulting in significant 
findings will be discussed (See Appendix B for full results 
of all 6 equations). 
Parent-rated illness severity. Multiple regression 
analyses employing parent-rated illness severity, sibling 
age and the three family functioning variables (support, 
conflict and coping) revealed a significant interaction 
effect of sibling age and parent-rated illness severity (F 
change = 8.65, Q = .004; Table 5). No other main effects or 
interactions effects were predictive of sibling warmth. 
TABLE 5 
Parent-rated Illness Severity and Sibling Age predict Warmth 
Step and Variable Beta R R2 Change F Change 
Sibling warmth: 
1 Sibling age ........ -.231 .231 .054 4.03* 
2 Illness severity ... .203 . 307 .041 3.14 
3 Age by Severity .... -2.001 .442 .101 8. 65** 
Q < . 05 (one-tailed) . 
** 
. 01 (one-tailed) . Q < 
The follow-up multiple regression equation calculated using 
parent-rated illness severity, sibling age and the age by 
parent-rated severity interaction term indicated a highly 
significant interaction effect. Results indicate that 
parent-rated illness severity is related to grade-school 
siblings' perceptions of warmth in their relationship with 
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the ill child. Grade-school siblings perceive less sibling 
warmth when parent-rated illness severity is mild, but 
perceive more warmth if illness is severe (see Figure 3). 
For adolescents, parental reports of illness severity had no 
significant effect on warmth reported in the sibling 
relationship. 
In sum, the most significant predictors of sibling 
warmth were sibling age and parent-rated illness severity. 
Parent-rated illness severity had a strong positive 
correlation with grade-school children's perceptions of 
sibling warmth (~ = .49) but almost no relationship with the 
adolescents' perceptions of warmth (~ = .04). 
Predictors of Sibling Conflict 
Four multiple regression equations employing the 
following hypothesized combinations of predictor variables 
were computed to predict sibling warmth: 1) family conflict, 
clinician-rated illness severity, and sibling age; 2) family 
coping, clinician-rated illness severity, and sibling age; 
3) family conflict, parent-rated illness severity, and 
sibling age; 4) family coping, parent-rated illness 
severity, and sibling age. Only multiple regression 
equations resulting in significant findings will be 
discussed (See Appendix B for full results of all 4 
equations). 
Family conflict. Prediction of sibling conflict using 
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family conflict, sibling age and illness severity indicated 
a significant interaction effect of age by family conflict 
(see Table 6). No other main effect or interaction effects 
were significant. Follow-up analysis of the age by family 
conflict interaction effect supported the significance of 
TABLE 6 
Family Conflict and Coping, Clinician-rated Illness Severity 
and Sibling Age predict Sibling Conflict 
Step and Variable Beta R R2 Change F Change 
Sibling conflict: 
1 Sibling age .......... .264 .264 .070 5. 30* 
2 Family conflict ...... .210 .333 .042 3.28 
3 Age by Conflict ...... -.864 .161 .050 4. 08* 
Sibling conflict: 
1 Sibling age .......... .264 .264 .070 5. 30* 
2 Illness severity ..... -.134 .294 .017 1. 31 
3 Family coping ........ .038 .297 .001 .11 
4 Age by Coping ........ 2.140 .381 .057 4. 56* 
5 Coping by Severity ... .575 .387 .004 .35 
6 Age by Severity ...... .010 .387 .000 .00 
7 Age by Cope by 
Severity ............. -14.677 .452 .055 4. 44* 
* 
. 05 (one-tailed) . 12 < 
this interaction term. Plots of simple regression lines for 
high and low values of sibling age (see Figure 4), revealed 
that when healthy siblings are in grade school, family 
conflict has a larger influence on their relationship with 
their ill siblings than it does when children are in 
adolescence. Grade-school siblings reported lower levels of 
90 
30 
28 .. 
........ 26 (..) 
;:+:: 
c 
0 + Grade-school 0 24 
O> 
... Adolescent c 
.0 
Cf) 22 
20 
18 
Low High 
Family Conflict 
Fig. 4. Family conflict predicts sibling conflict 
91 
of conflict with their ill sibling when family conflict was 
lower. However, adolescent siblings reported relatively 
high conflict in their relationships with the patients, 
irrespective of whether family conflict was high or low. 
Family coping and clinician-rated illness severity. As 
can be seen in Table 6, analysis involving family coping, 
sibling age and clinician-rated illness severity revealed a 
significant age by coping by illness severity interaction 
effect. Plots of simple regression lines for high and low 
values of severity for grade-school and adolescent siblings 
were calculated (see Figure 5). The expected relationship 
was obtained for grade-school children who had a mildly ill 
sibling: when families employed frequent, varied coping 
strategies, children reporting less sibling conflict. 
In contrast and contrary to expectations, the opposite 
relationship was obtained for grade-school children with 
severely ill siblings and for adolescents: families with 
a broader range of coping strategies were associated with 
greater sibling conflict. 
Summary. In sum, sibling age, family conflict, family 
coping and clinician-rated illness severity were the 
strongest predictors of sibling conflict. Grade-school 
siblings were more affected by family functioning variables 
than were adolescent siblings. For grade-school siblings, 
the relationship among family conflict and sibling conflict 
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was consistent with expectations: Higher family conflict was 
associated with higher sibling conflict. Family conflict 
was not significantly associated with sibling conflict for 
adolescents. 
The relationships among family coping, clinician 
illness severity and sibling conflict were more complex. 
Adolescent siblings' reports of more sibling conflict were 
not significantly influenced by either family coping or 
clinician-rated illness severity. For grade-school 
siblings, the relationship between family coping and sibling 
conflict differed dramatically with the patients' illness 
severity. When the illness was rated as mild, a less 
effective family coping style was associated with greater 
sibling conflict. However, when the illness was rated as 
severe, ineffectual family coping was associated with lower 
sibling conflict. 
CHAPTER 6 
DISCUSSION 
This study proposed to examine adjustment of healthy 
siblings of children who have cancer, and the relationships 
of those siblings to the ill child. In general, healthy 
siblings were well-adjusted and reported positive 
relationships with their ill siblings. These results 
support other studies of healthy siblings of chronically ill 
children which found that they were generally well-adjusted 
when compared with controls (Drotar & Crawford, 1985; 
Ferrari, 1984; Gogan et al., 1987; Sawyer et al., 1986; 
Timko et al., 1992). 
The present study suggests that most siblings perceive 
their relationship with the ill child to be warm and close. 
However, these children also reported feeling their 
relationships with the ill siblings were discordant. 
Unfortunately, the lack of norms for the SRQ make 
comparisons between the relationships reported by healthy 
children and the relationships reported by healthy sibling 
dyads or comparison groups difficult. However, comparing 
the present study's findings with other research employing 
the SRQ suggests that, compared to both healthy sibling 
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dyads and dyads in which the older sibling has a psychiatric 
disorder, healthy siblings of children with cancer perceived 
more warmth and more conflict in their relationships with 
the ill children. 
It is possible that the presence of a chronic illness 
such as cancer (which can be life-threatening) intensifies 
the ambivalence already present in the sibling relationship, 
resulting in an increase in both positive (i.e., warmth) and 
negative (i.e., conflict) feelings. Previous interview and 
observational research has reported increased levels of 
jealousy and rivalry compared to the general population 
(Claflin & Barbarin, 1991; Iles, 1979; Menke, 1987; Sargent 
et al., 1995; Sourkes, 1980). The children in the present 
study frequently noted an increased awareness of their 
feelings of love and attachment to the ill sibling in 
addition to noting increased jealousy or anger about the ill 
sibling's lack of chores in the home or numerous gifts 
received. Subscale analysis of the SRQ suggests that 
siblings in the present study reported more affection (12.5 
vs. 9.16) and more prosocial behavior than was reported by 
healthy siblings dyads (9.8 vs. 7.8) (East & Rook, 1992) 
(Comparisons across the subscales forming the Conflict 
factor cannot be made because subscale means were not 
reported in any of the studies found that used the SRQ.) 
These comparisons of subscale scores comprising the Warmth 
composite can only be considered estimates because of the 
small sample size used in East & Rook's (1992) study of 
healthy sibling dyads (n = 35). 
In sum, healthy siblings in the present study were 
generally functioning well. Further exploration of 
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individual child characteristics that supported positive 
adaptation would inform interventions with this population 
by helping to identify those siblings who may be at risk for 
difficulties. Healthy siblings also perceived greater 
warmth and greater conflict in their relationships with the 
ill children. Research efforts focused on exploring the 
nature of the sibling relationship in dyads where one child 
has a chronic illness is needed to determine if this finding 
generalizes across illness types, is specific to healthy 
siblings of children with cancer or if it is spurious. The 
lack of a healthy control group further limits the 
conclusions that can be drawn from the present results. 
Discussion of Findings 
Sibling age effect. Adolescents (siblings between 11 
and 18 years old) in the present study reported poorer 
adjustment and more problematic sibling relationships (less 
warmth and greater conflict) than did grade-school siblings 
(siblings between 7 and 11 years old). These results are in 
contrast to many studies of healthy siblings which suggest 
that younger children are at the most risk for psychological 
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or behavioral difficulties, especially boys between the ages 
of 6 and 11 years old (Breslau et al., 1981; Sahler et al., 
1995; Spinetta & Deasy-Spinetta, 1981). 
These discrepant findings may be a results of data 
collection differences in that children reported on their 
adjustment in the present study. Few studies of healthy 
siblings of chronically ill children have used children's 
self-reports of adjustment, but instead have relied on 
parental, teacher or medical staff reports of functioning 
(Lavigne & Fauer-Routman, 1992). 
It is possible that the age effect reflects older 
children's greater willingness than younger children to 
report negative outcomes. Older children, especially 
adolescents are more introspective and analytical than 
younger children and also have an increased ability to think 
about relationships between themselves and others from 
several perspectives. Younger children have a tendency to 
respond in unrealistically positive ways to questionnaires, 
in part because of their concrete cognitive levels (Stone & 
Lemanek, 1990). Thus, adolescents in the present study may 
have been more thoughtful and more honest when responding, 
resulting in more negative outcomes when compared with the 
younger children. In addition, younger children were often 
administered the questionnaires in an interview format which 
may have predisposed them to give more socially acceptable, 
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positive answers. 
Correlational analyses conducted to further explore the 
age effect revealed that adolescents in the present study 
had older ill siblings (~ = .58, Q < .001) whose illnesses 
began at a later age (~ = .50, Q < .001) and who were rated 
as more severely ill by clinicians (~ = .23, Q < .05). 
Thus, it is possible that the deterioration of the sibling 
relationship as children age may be a result of behavioral 
differences in the ill children as they age (rather than in 
the siblings) or in early-onset versus late-onset cancer. 
In general, cancers diagnosed in middle childhood and 
adolescence are associated with more severe and life-
threatening forms of illness (Rowland, 1989). Older 
children with cancer may be harder to get along with than 
younger cancer patients because they find the restrictions 
and changes imposed by the illness more difficult to cope 
with which may make them more irritable and otherwise more 
difficult to interact with positively. Thus, the changes 
with age in the sibling relationship could be due either to 
changes in the sibling's behavior, attitudes or perceptions 
or changes in the ill child or changes in both children. 
Without independent measures of patient and sibling 
perceptions of the relationship, these alternatives cannot 
be evaluated; therefore, the present data are only heuristic 
and one cannot draw from them conclusions regarding what 
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causes the age effect. 
Another possible explanation for the poorer outcome of 
adolescents is that they lived in families reporting more 
conflict (~ = .23, Q < .05) and less support (~ = -.22, Q < 
.05). Clinician ratings of illness severity were not 
significantly correlated with family functioning variables, 
suggesting that the decreased supportiveness and increased 
conflict in families with adolescents was not related to the 
increased illness severity of the ill child. However, the 
direction of causality of this relationship cannot be 
determined by this study; poorly adjusted teenagers with 
problematic sibling relationships may foster more conflict 
and decreased supportiveness in the family or vice versa. 
It is also possible that the poorer adjustment and 
sibling relationships among adolescents, compared to grade-
school children is because adolescent siblings have had to 
adjust to the ill child's disease for a longer duration than 
grade-school siblings. However, sibling age and duration of 
illness were not significantly correlated (r = .18, Q > 
0.05). Alternatively, older age of onset often is 
associated with more life-threatening cancer types (Rowland, 
1989), and adolescents were likely to have more severely ill 
siblings with late-onset illness. However, patient age at 
diagnosis was not significantly associated with clinician-
rated illness severity (r = .18, Q > .05), suggesting that 
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late-onset illness was not routinely rated as more severe by 
clinicians. 
The possibility that the effect of sibling age on 
outcome variables is a manifestation of birth order effects 
was also explored. Previous research suggests that siblings 
who are younger than the ill child, especially younger boys, 
exhibited greater maladjustment (Lavigne & Ryan, 1979). 
However, 70 percent (51/73) of the healthy siblings in the 
study were older than their ill brothers or sisters and ages 
were evenly distributed across this group. These findings 
suggest that the effect of sibling age on the outcome 
variables is not due to a birth order effect. 
The poorer adjustment and sibling relationships 
reported by adolescents is not related to late-onset 
illness, duration of illness, or birth order. However, 
adolescent siblings in the present study lived in homes with 
greater conflict and less supportiveness. Their ill 
siblings were themselves of older ages and had cancer 
diagnoses associated with a poorer prognosis. In addition, 
the ill siblings of adolescents were rated by clinicians as 
more severely ill, than the ill siblings of grade-school 
participants. These relationships, although small, may 
explain the association among increased sibling age and 
poorer adjustment and more problematic sibling 
relationships. These data suggest that the family 
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functioning variables may carry more weight in determining 
sibling adjustment and relationships than do variables 
related to the composition of the sibling dyad (e.g., birth 
order, gender) or variables related to illness (e.g., 
duration, age at onset). 
Changes in the qualities of the relationship as 
children mature have been found in studies of sibling 
relationships in which both children are healthy (Brody, 
Stoneman, & McCoy, 1994; Furman & Buhrmester, 1985b, Furman 
& Buhrmester, 1992). Furman and Buhrmester's (1985b, 1992) 
research with healthy sibling dyads found that both warmth 
and conflict decreased as children matured into adolescence. 
In contrast, a longitudinal study of healthy same-
gender sibling dyads yielded results similar to the present 
findings in that adolescents (children 12 years old and 
older) reported more negative qualities (i.e., quarreling, 
antagonism) and fewer positive qualities (i.e., affection, 
intimacy, companionship) in their relationships with their 
younger siblings than they had reported when they were in 
middle childhood (less than 12 years old) (Brody et al., 
1994). Therefore, the data on age effects in healthy 
sibling dyads consistently suggests that warmth decreases 
with age, but is inconsistent about whether conflict 
decreases or increases. At any rate, the sibling age effect 
(decreasing warmth and increasing conflict) obtained in the 
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present study seems not to be unique to siblings of children 
with cancer. 
In healthy adolescent siblings, conflict and 
supportiveness may decrease as a result of decreased 
interaction between children. Developmental literature 
suggests that interaction between siblings decreases as 
children get older because they become more autonomous and 
shift their sources of social support from family members to 
peers and romantic partners (Buhrmester & Furman, 1990; Dunn 
& McGuire, 1992; Savin-Williams & Berndt, 1990). However, 
for chronically ill children, normal developmental processes 
of individuation and socialization are disrupted due to the 
impact of the illness (Kellerman, Zeltzer, Ellenberg, Dash & 
Rigler, 1980; Rowland, 1989; Zeltzer, LeBaron, & Zeltzer, 
1984). While ill children may be thwarted in their efforts 
to gain autonomy, healthy siblings, not constrained by the 
presence of an illness, continue to work for independence 
and to shift their primary support network outside the 
family. Thus, the increased conflict reported by healthy 
siblings in the present study may come from the tension 
created by the imbalance of their burgeoning autonomy and 
the ill child's continued dependence. 
Family functioning effects. This study examined the 
relationships between family functioning, illness severity 
and sibling outcome. Sibling age influenced the direction 
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and strength of these relationships. While family coping 
and conflict contributed significantly to grade-school 
siblings' adjustment and perceptions of conflict with the 
ill child, these aspects of family functioning did not 
contribute to adolescents' adjustment or sibling 
relationships. These results suggest that the factors which 
contribute significantly to the adjustment and sibling 
relationships of healthy adolescents differ from the factors 
that impact grade-school children. 
Adolescents typically spend more time outside of the 
home, are more influenced by peers, have wider social 
support networks and are moving toward more cooperative 
relationships with parents, all factors that decrease the 
saliency of family environment qualities on their 
adjustment. Research with adolescents suggests that family 
functioning continues to impact adolescent development, but 
that the quality of that influence changes. Adolescence is 
a period in which the parent-child relationship changes from 
one that is characterized by unequal and asyrrunetrical 
influence towards one that is more egalitarian (Cooper, 
Grotevant & Condon, 1983; Grotevant & Cooper, 1986; Hauser & 
Bowlds, 1990; Steinberg, 1985; Steinberg, 1990; Youniss & 
Smollar, 1985). 
In contrast, younger children are more dependent on 
family members and have fewer external resources to draw on 
104 
when family functioning is compromised such as it is when 
there is a chronic illness in one member. Changes in normal 
family functioning may affect younger children more because 
parents are less available, emotionally and physically, to 
meet their day-to-day developmental needs. Younger children 
may also be more impacted by negative family functioning 
because of their irrunature cognitive capacities which make 
them less able to understand and accorrunodate to the stresses 
caused by the illness. Grade-school children also do not 
have the extended support network that adolescents have 
developed through longer involvement in school and 
extracurricular activities. Thus, grade-school siblings may 
be more vulnerable to effects of family functioning than 
adolescent siblings. 
In the present study, grade-school children reported 
better adjustment and sibling relationships than adolescents 
did. It is possible that grade-school children are 
functioning more adaptively because, on the average, their 
families are functioning better and their ill siblings were 
rated as mildly ill. Adolescents, on the other hand, may be 
faring worse because many lived in homes reporting less 
adaptive functioning (less supportiveness and more conflict) 
in addition to having more severely ill siblings with later 
onset illnesses. These factors or some interaction of these 
factors may be contributing to the poorer outcome of 
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adolescents. However, results of the present study also 
suggest that family functioning is not as predictive of 
adolescent adjustment or relationships as it is of younger 
children's' outcomes. Thus, the poorer functioning of 
adolescents' families cannot fully explain the poorer 
outcome of adolescents. And it is even possible that the 
problems of these adolescents are creating family discord 
(rather than the reverse) . 
Adolescents may be more vulnerable to maladjustment 
because they must cope with multiple stressors, only some of 
which related to the family (e.g., puberty, high school, 
dating, increased focus on the future). Rutter (1987), in 
his study of children at risk for psychological disturbance, 
found that the risk for maladaptive outcomes increased 
exponentially as the number of stressors the child was 
exposed to increased. 
It is also possible that adolescents' functioning is 
better predicted by factors not examined here such as the 
parent-child relationship (Youniss & Smollar, 1985), the 
functioning of the ill sibling (Hanson et al., 1992), their 
temperaments (Brody et al., 1994) and/or their coping style 
(Gamble & McHale, 1989). 
In sum, the adjustment and sibling relationship 
difficulties reported by healthy adolescents may reflect 
that their coping is overwhelmed by the presence of multiple 
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stressors and/or that their functioning, while still 
influenced by family functioning (which per parental report, 
was characterized by more conflict and less support), is 
influenced more by factors not examined here. 
Family conflict as a predictor. This study also 
examined family functioning and illness severity as 
predictors of sibling outcome. Family conflict contributed 
independent variance to both adjustment and sibling 
conflict. 
Other studies examining associations between family 
functioning and child adjustment (e.g., internalizing and 
externalizing behavior problems, social competence, self-
esteem) reported similar results: measures of conflict or 
negativity in the family (e.g., high stress, lack of 
cohesion) generally predicted poorer child outcome (Hanson 
et al., 1992; Peterson & Zill, 1986; Rutter, 1987; Thompson 
et al., 1989; Timko et al., 1992; Wallerstein & Kelly, 
1980). 
Of the three characteristics of the family examined 
here, family conflict had the strongest associations with 
all three sibling outcome measures, suggesting that conflict 
has a uniquely important influence on children in the home. 
Research of families experiencing divorce has documented the 
significant impact of parental conflict on the behavioral 
and emotional functioning of children (Berg & Kelly, 1979; 
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Peterson & Zill, 1986; Wallerstein & Kelly, 1980). 
The greater significance of conflict in the present 
study as compared to the significance of supportiveness or 
coping may reflect that conflict is more easily measured and 
its impact more easily traced than the influences of the 
other factors. Developmental literature on resiliency and 
protective factors suggests that the relationship between 
problems and negative factors is more readily tracked than 
the relationship among positive adjustment and positive 
factors (Rutter, 1987; Werner, 1989). Negative factors, 
such as family conflict, may be prominent and therefore more 
easily quantified than positive factors such as 
supportiveness or coping. For example, the Conflicted 
subscale of the FES taps concrete, behavioral expressions of 
conflict in the family ("Family members sometimes get so 
angry they throw things"; "We fight a lot in our family"). 
Cohesion and closeness in the family relies more heavily on 
perceptions or feelings of intimacy rather than concrete 
actions ("There is a feeling of togetherness in our family"; 
"Family members really help and support one another"). 
Direct expressions of affect such as anger are probably more 
reliably measured because they are more behavior-specific 
than perceptions of the nature of family relationships. 
That family conflict is predictive of sibling conflict 
is postulated by several theoretical perspectives, and 
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considerable research documents consistency between parental 
interactions with children and children's subsequent 
behavior (Brody et al., 1994; Furman & Buhrmester, 1985a; 
Patterson, 1986; Stocker & McHale, 1992; Volling & Belsky, 
1992). However, family conflict was only a significant 
predictor of sibling conflict for grade-school children, not 
for adolescents. The factors that influence sibling 
conflict for adolescents cannot be determined by the present 
investigation, but they appear to be different than those 
factors which influence grade-school sibling relationships. 
Follow-up analyses ruled out birth order, onset and duration 
of illness, and patient's illness severity as contributing 
factors to the relationship between increased age and 
sibling conflict. That older children report greater 
conflict in their sibling relationships may be related to 
the older age of the ill siblings of adolescents in the 
present study, or to a tendency for older children to be 
more honest on self-report measures, or to unmeasured 
factors related to increased sibling age. 
Parent-rated illness severity as a predictor. The most 
robust finding in the present study was that parent-rated 
illness severity predicted child-rated warmth in the sibling 
relationship (again, for grade-school siblings but not for 
adolescents). Contrary to expectations, grade-school 
siblings reported more sibling relationship warmth when 
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parents rated the illness as severe. 
The high levels of affection and intimacy reported by 
young children in studies of healthy sibling dyads are often 
postulated to be due to the high frequency of contact 
between young siblings (Cicirelli, 1985; Dunn, 1983; Dunn & 
McGuire, 1992; Stocker & McHale, 1989). Thus, the present 
study's findings may reflect increased interaction between 
the severely ill child who is more likely to be homebound 
and his or her grade-school sibling. The types of behaviors 
tapped by the SRQ Warmth composite may be more frequent 
between severely ill children whose activities are more 
restricted and grade-school siblings (i.e., helping each 
other, doing things together, liking the same things). 
Additionally, seventy percent of the siblings in the present 
study were older than the patient which may have predisposed 
them to adopt a nurturing, caretaking role with their ill 
sibling as developmental research suggests that older 
children often perform caretaking functions with younger 
siblings (Bryant & Crockenberg, 1980; Buhrmester & Furman, 
1990; Cicirelli, 1985; Dunn & Kendrick, 1982). The SRQ 
Warmth composite also taps caretaking behaviors between 
siblings. 
Grade-school siblings' perceptions of higher degrees of 
warmth when the illness is severe versus when it is mild 
(per parental report) may also reflect one of the basic 
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findings of this study, that the functioning of grade-school 
siblings is more likely to match the family functioning. 
Thus, if parents perceive that the illness is severe, their 
behavior toward the ill child may become more warm (i.e., 
sensitive, caring, compassionate) and younger children, 
following the cues of the parents, may also interact with 
the ill sibling with more warmth. Studies examining 
correlations between the parent-child relationship and the 
sibling relationship suggest that maternal responsiveness 
and positive behavior toward their children is predictive of 
the rates of prosocial and affectionate behavior between 
siblings (Brody, Stoneman, & McCoy, 1992; Dunn & Kendrick, 
1982; McHale & Gamble, 1989). 
Family coping and clinician-rated illness severity. 
The association among family coping and sibling 
conflict was moderated by illness severity for grade-school 
children, providing support for the general hypothesis of 
the present study that illness severity moderates the 
relationship between family functioning and sibling outcome. 
Consistent with other findings in this study, neither family 
coping nor clinician-rated illness severity had a 
significant effect on the sibling conflict reported by 
adolescents, in spite of the fact that adolescents more 
frequently had siblings rated by clinicians as severely ill. 
Therefore, the following discussion of the moderating effect 
of illness severity focuses exclusively on results with 
grade-school siblings. 
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When a child was rated by a clinician as mildly ill, a 
narrower range of family coping strategies was associated 
with increased conflict between siblings. These results 
support findings from previous studies with chronic illness 
populations which indicated that families with multiple 
coping strategies are better able to foster positive 
functioning in both healthy and chronically ill children 
(Adams & Deveau, 1984; Kupst et al., 1982; Kupst & Schulman, 
1988; Spinetta & Deasy-Spinetta, 1981). Surprisingly, the 
reverse relationship was observed among coping and sibling 
conflict when clinician-rated illness severity was high. In 
situations of severe illness, a narrower range of reported 
coping skills was associated with low sibling conflict. 
It is possible that the manner in which family coping 
was measured in the present study contributes to these 
unexpected findings. The F-COPES is designed to assess 
effective problem-solving attitudes and behaviors developed 
by families in response to stress. It has a total coping 
score, used in the present study, which is a composite of 
five subscales measuring the overall variety and frequency 
of use of various strategies. High scores on the F-COPES 
would appear to differentiate families who use multiple 
coping strategies which presumably gives them a greater 
potential for positive adjustment. In retrospect, the F-
COPES may not have been the most appropriate measure for 
addressing the study's goals because it does not gather 
information about how the family is coping at the time of 
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assessment. For example, it is plausible that a family may 
score highly on the F-COPES total coping scale, indicating 
they employ or have employed many different coping skills; 
however, the family may not be coping adequately if their 
resources are depleted and/or overwhelmed or if they are 
overly reliant on one coping strategy to the exclusion of 
others. In addition, the F-COPES instructs respondents to 
describe family attitudes or behaviors in response to 
problems or difficulties in general and although mothers in 
the present study were asked to complete the measure rating 
only those attitudes or behaviors used to cope with the 
child's cancer, it is possible that some respondents did not 
keep their answers specific to the cancer, but instead 
answered in a more general manner regarding the family's 
coping strategies. And certainly the F-COPES, because it is 
a self-report measure of socially desirable traits, may 
reflect a more impressive array of coping strategies than 
are actually being used in the family. With these 
limitations in mind, high family coping scores are 
postulated to represent increased coping abilities which 
typically bring about more positive functioning within the 
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family. This presumption is supported by the positive 
association between the F-COPES and the FES Supportiveness 
factor and the negative correlation with the FES Conflicted 
factor. 
Low sibling conflict in families with a severely ill 
child and few effective coping strategies may reflect the 
tendency of younger children to model their behavior after 
the behavior of their parents. Families endorsing few 
effective coping strategies may not be actively seeking 
other, more constructive strategies to cope with the illness 
and may instead be passive in their approach to managing the 
stress. Healthy siblings then might also be less active in 
their attempts to cope and thus less actively engaged with 
the ill child which could reduce conflict. 
Alternatively, healthy grade-school siblings may 
perceive less conflict with the severely ill child in 
families with fewer effective strategies because they are 
more aware of the severity of the illness and make 
accommodations in their behavior. Severely ill children are 
often lethargic, withdrawn and sedentary and are more 
frequently away from home for appointments and 
hospitalizations which may lead to a reduction in both 
positive and negative sibling interactions. It may be that 
the family's dearth of coping strategies exposes healthy 
siblings to the acutely disruptive effects of the illness. 
As grade-school children recognize the severity of the 
illness, they may feel more inhibited and reluctant to 
engage in conflict with their sick sibling. 
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A third possibility is that opportunities for 
expressing conflict are less frequent for children in poorly 
coping families due to the high level of tension already 
present in the home. In families with multiple coping 
strategies, grade-school siblings may feel more comfortable 
and find more chances to express negativity toward the ill 
child because the family's coping strategies have maintained 
consistency in family functioning. Healthy siblings in 
families with multiple, effective coping strategies may be 
more able to engage in conflict with the ill child because 
the family is better able to manage these expressions of 
negativity. 
Finally, the decreased sibling conflict in homes with 
few coping strategies and a severely ill child may be an 
indication that the healthy sibling is struggling to adapt 
(i.e., is depressed) and thus is not involved in active 
displays of conflict with the ill child. Although there was 
no relationship between sibling adjustment and family coping 
or illness severity, it is possible that different measures 
of adjustment would show these effects (e.g., parent or 
teacher report of behavior, or self-report of depressive 
symptoms). 
Limitations of the Present Study 
The study's primary prediction that illness severity 
moderates the relationships among family functioning and 
healthy sibling outcome was supported only for the 
association between family coping and sibling conflict 
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discussed above. Several limitations of the present study 
will be explored as possible explanations for the failure to 
confirm other predicted relationships. 
First, the manner in which illness severity was 
measured may not be a valid or sensitive indicator of actual 
illness severity in children who have cancer. The measure 
was designed by this researcher and was not piloted prior to 
this study. Scores ranged from 4 to 90 with only 6 children 
receiving a rating of 4 (i.e., no significant impact on 
functioning and 80-100% likelihood of surviving) and only 4 
receiving a score of 70 or above. The range of scores was 
positively skewed for both clinician and parent ratings. 
Parents and clinicians may have understood and interpreted 
these questions in idiosyncratic ways that contributed to 
variability in the ratings; however, the correlation between 
the two clinician ratings completed at LUMC suggests that 
the clinicians had a similar basis for rating illness 
severity. In addition, intercorrelations among the specific 
items for the clinician-rated measure were good, ranging 
from .42 to .70. 
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The moderating effect of illness severity may not have 
been found due to small sample size in this study. The 
correlations found between family functioning 
characteristics and aspects of healthy sibling functioning 
were low which may also be an indication that the sample was 
not large enough to measure relationships between the family 
factors and sibling outcomes. 
Second, perhaps some of the hypotheses regarding 
associations among family functioning and healthy sibling 
outcome were incorrect. The correlations reported among 
family qualities and sibling outcome measures in the present 
study were quite small, although in the direction predicted. 
It is possible that factors other than family 
supportiveness, conflict and coping strategies are 
significant in predicting sibling outcome. Several family 
functioning factors that may be significant include maternal 
depression (Cohen, 1985); family socioeconomic status 
(Koocher & O'Malley, 1981); the quality of the marital 
relationship (Kalnins et al., 1980); the family's social 
support network (Kupst & Schulman, 1988) and the parent-
child relationship, including differential treatment of the 
children (Brody et al., 1987; Brody et al., 1994; 
Hetherington, 1988). Child characteristics that may be 
important factors in adjustment and relationship outcome 
include: (a) the ill child's functioning (Hanson et al., 
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1992); (b) the healthy sibling's coping skills (Gamble & 
McHale, 1989; Schoenherr, Brown, Baldwin, & Kaslow, 1992); 
(c) the children's temperaments (Brody et al., 1994); (d) 
the sibling's interpersonal and social network (Carpenter & 
Sahler, 1991); and (f) the nature of the information and 
education provided to the healthy sibling (Kramer & Moore, 
1983). These family and child factors may be more powerful 
predictors of sibling adjustment and relationships than are 
family support, conflict and coping. 
Directions for Future Research 
Future studies of the relationship between healthy and 
ill children should use comparison groups to establish 
normative levels for the qualities examined and the measures 
used. Conclusions about the nature of the sibling 
relationship was constrained in the present study by the 
paucity of normative data and the lack of a control group. 
Thus, illness-related effects could not be determined. 
Illness severity is a potentially important influence on 
family and child adaptation, and future research employing 
illness severity measures will need to confirm the validity 
of the instruments chosen for study in order to yield 
meaningful results. 
The present study points to a need for a developmental 
perspective in future research examining the adaptation of 
healthy siblings. Future studies should increase the sample 
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size to provide sufficient power to analyze grade-school 
children and adolescent outcomes separately. Longitudinal 
research following a group of children from pre-teen to 
adolescence would be particularly informative for drawing 
conclusions about the changing nature of the factors that 
influence adjustment. 
Future research of factors impacting adaptation should 
emphasize behavior-specific variables such as family and 
sibling conflict rather than more subjective and vague 
perceptions such as family supportiveness. Findings with 
behavior-specific variables appear to be more robust and 
these types of variables are probably more reliably 
reported. 
Another direction for future research is to replicate 
the present study's findings that the impact of having an 
ill sibling does not distort normal influences of family 
functioning on healthy child adaptation. For example, the 
effect of family conflict on conflict between siblings 
clearly holds for young siblings regardless of the presence 
of an illness in one of the children. 
Future studies should also replicate and further 
explore how illness severity and family coping strategies 
may interact to affect sibling relationships for young 
children. It is possible that illness has less impact on 
global family characteristics which are less directly 
119 
related to dealing with a child's illness (such as 
supportiveness), but more impact on illness-related aspects 
of family functioning such as coping. Therefore, illness 
would be more likely to alter the influence of the latter 
type of variable on children's functioning. 
Finally, research investigating family functioning and 
illness severity effects on child adaptation should be 
conducted with families with other childhood chronic 
illnesses (e.g., juvenile rheumatoid arthritis, spina 
bifida, diabetes) to determine the generalizability of the 
present findings. 
Conclusions 
The present study suggests that on the average, healthy 
siblings of children who have cancer are well-adjusted and 
perceive their relationships with the ill child as warm and 
harmonious. The age of the sibling affects his or her 
adjustment, qualities of the sibling relationship and 
associations between family functioning and sibling outcome. 
Grade-school siblings reported better adjustment and more 
positive relationships with their ill siblings. In 
addition, family functioning was predictive of their 
adjustment and sibling relationships, suggesting that 
younger children are more affected by characteristics of the 
family than are adolescents. Adolescents, on the other 
hand, reported poorer adjustment and less positive 
relationships with their ill siblings, but family 
functioning was not predictive of these outcomes. 
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Illness severity, predicted to moderate relationships 
between family functioning and sibling outcome, was not a 
significant factor in most of the associations examined. 
However, parent-rated illness was highly predictive of 
warmth in the sibling relationship for grade-school siblings 
(although not for adolescents). And, clinician-rated 
illness severity moderated the relationship between family 
coping and sibling conflict for grade-school children 
(again, not for adolescents). As expected, for mild 
illness, a narrower range of coping strategies was 
associated with higher sibling conflict, but contrary to 
predictions, with severe illness, fewer family coping 
strategies were associated with lower sibling conflict. 
Thus, the present study suggests that the age of the 
healthy sibling is important in understanding the 
relationships among family functioning and the adjustment 
and relationships of healthy children in families where a 
child has cancer. This study provides little support for 
the contention that illness severity modifies the effects of 
family functioning on healthy children's adjustment and 
relationships with their ill siblings. 
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APPENDIX A 
ILLNESS SEVERITY RATING SCALE 
1) To what extent has the cancer or its treatment affected 
this child behaviorally, emotionally or socially? 
1 
Hardly 
at all 
2 
Not too 
much 
E.g. I Child 
attends 
school regularly, 
participates in 
age-appropriate 
activities and is 
not withdrawn. 
3 
Somewhat 
4 5 
Very much Extremely 
much 
E.g., Child is 
often absent from 
school, does not 
play with peers, 
is withdrawn. 
2) To what extent has the cancer or its treatment affected 
this child's motor abilities and physical well-being? 
1 
Hardly 
at all 
2 
Not too 
much 
E.g., Child has few 
negative treatment 
side effects, feels 
good most of time, 
has no severe motor 
impairments. 
3 
Somewhat 
4 
Very much 
5 
Extremely 
much 
E. g. , Child has 
many negative 
side effects, 
repeated 
adventitious 
illnesses, has 
had a limb 
amputation. 
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3) To what extent is it visible that this child has cancer 
to a lay person on the street? 
1 
Hardly 
at all 
2 
Not too 
much 
E.g., Child appears 
healthy, physical 
appearance is not 
notably changed due 
to the cancer or 
treatment. 
3 
Somewhat 
4 
Very much 
5 
Extremely 
much 
E.g., Child looks 
ill, physical 
appearance has been 
noticeably affected 
by weight gain, hair 
loss, or limb 
amputations. 
4) To what extent has the cancer or its treatment affected 
this child's cognitive and communicative capacities? 
1 
Hardly 
at all 
2 
Not too 
much 
E.g. I Child 
performs at 
previous level 
in academic 
subjects, is 
moving through 
developmental 
stages of 
cognition and 
learning 
language at a 
normal rate. 
3 
Somewhat 
4 
Very much 
5 
Extremely 
much 
E.g., Child has 
declined in 
ability to grasp 
academic subjects 
like math or 
reading, is 
developmentally 
delayed in age-
appropr ia te 
cognition skills 
and in learning 
5) From your understanding of your child's illness, what is 
the likelihood that your child will survive? 
1 
0-20% 
Hardly 
at all 
2 
20-40% 
Not too 
much 
3 
40-60% 
Somewhat 
4 
60-80% 
Very much 
5 
80-100% 
Extremely 
much 
APPENDIX B 
FULL SET OF MULTIPLE REGRESSION EQUATIONS 
123 
TABLE 7 
REGRESSION EQUATION FOR CHILD ADJUSTMENT 
PREDICTOR VARIABLES: SIBLING AGE FAMILY SUPPORT ILLNESS SEVERITY (MEDICAL RATING) 
REGRESSION /WIDTH 132 
/VARIABLES CHILDADJ SAGE MEDSEV SUPPORT AGESEV AGESUP SUPSEV AGSUPSEV 
/CRITERIA=PIN (.9999) POUT (1.0) TOL (.00001) 
/STATISTICS=HISTORY /DEPENDENT CHILDADJ 
/METHOD=FORWARD SAGE MEDSEV SUPPORT /METHOD=FORWARD AGESUP SUPSEV AGESEV /METHOD=ENTER AGSUPSEV. 
Equation Number l Dependent Variable .. CHILDAD 0J CHILD ADJUSTMENT 
Summary table 
-------------
Step MultR Rsq AdjRsq FIEqn) SigF RsqCh FCh SiqCh 
.088 1 .2009 .0404 . 02 68 2.985 .088 .0404 2.985 
2 .2085 .0435 .0162 1.591 . 211 .0031 .229 
3 .2094 .0439 .0023 1 . 055 .374 .0004 .026 
4 .2991 .0895 .0359 1.670 . 167 .0456 3.407 
5 .:n 11 . 0968 .0294 1 . 4 36 .223 .0073 . 543 
6 .3112 .0969 .0147 1. 18 0 .328 .0001 .004 
7 .3290 .1083 .0122 1.127 .357 . 0114 .832 
------------------ Variables in the 
SE B 
1.908946 
8.896914 
.101741 
.007946 
.037063 
.656243 
.002772 
Equation ------------------
Variable B Beta T Sig T 
SAGE 2.427070 3.605033 1.271 .2081 
MEDSEV 6.063947 2.582867 .682 .4979 
SUPPORT .118782 2.476616 1.167 .2473 
AGESUP -.010828 -4.222639 -1.363 .1777 
SUPSEV -.027228 -3.055071 -.735 .4652 
AGESEV -.582493 -4.207457 -.888 .3780 
AGSUPSEV .002529 4.139367 .912 .3650 
(Constant) -26.141623 24.544234 -1.065 .2908 
.633 
.872 
.069 
. 4 64 
.949 
.365 
In: 
In: 
In: 
In: 
In: 
In: 
In: 
Variable Beta In 
SAGE -.2009 
MEDSEV -.0576 
SUPPORT -.0196 
AGES UP -1.2940 
SUPSEV .6339 
AGES EV . 0523 
AGSUPSEV 4. 1394 
Correl 
-.2009 
-.1015 
. 0268 
- . 1968 
- . 0696 
-.1744 
-.1809 
I-' 
N 
it::>-
TABLE 8 
REGRESSION EQUATION FOR CHILD ADJUSTMENT 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY CONFLICT, ILLNESS SEVERITY (MEDICAL RATING) 
REGRESSION /WIDTH 132 
/VARIABLES CHILDADJ SAGE FAMCON MEDSEV AGECON AGESEV FCONSEV AGCONSEV 
/CRITERIA=PIN (.9999) POUT (1.0) TOL (.00001) 
/STATISTICS=HISTORY /DEPENDENT CHILDADJ 
/METHOD=FORWARD FAMCON MEDSEV SAGE /METHOD=FORWARD AGECON AGESEV FCONSEV /METHOD=ENTER AGCONSEV. 
Equation Number 1 Dependent Variable .. CHILDJl.D,J CHILD ADJUSTMENT INDEX 
Summary table 
-------------
Step MultR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SigCh 
1 .2009 .0404 . 02 68 2.985 .088 .0404 2.985 
2 .2534 .0642 .0375 2.403 .098 .0239 1.786 
3 .2590 . 0671 .0265 1.653 .185 .0028 .209 
4 .3508 .1231 . 0715 2.386 .060 .0560 4.343 
5 .3510 . 1232 .0578 1.883 .109 .0001 . 011 
6 . 3511 .1233 .0436 1.547 .177 .0001 .006 
7 .3843 .1477 .0559 1.609 .149 .0244 1.862 
------------------ Variables in the 
SE B 
.639527 
.118710 
Equation ------------------
Variable B 
SAGE .872220 
FAMCON -.222835 
MEDSEV 2.884745 
AGECON .017538 
FCONSEV .056119 
AGESEV -.240734 
AGCONSEV -.004436 
(Constant) -10.908452 
2.834571 
.009622 
.043112 
.212064 
.003251 
7.881042 
Beta T Sig T 
1.295546 1.364 .1773 
-3.452943 -1.877 .0650 
1.228723 1.018 .3126 
3.356037 1.823 .0729 
2.659637 1.302 .1976 
-1.738865 -1.135 .2605 
-2.658233 -1.365 .1771 
-1.384 .1710 
.088 
~186 
·. 649 
.041 
.918 
.941 
.177 
Variable Beta In 
In: SAGE -.2009 
In: FAM CON -.1589 
In: MEDSEV -.0547 
In: AG ECON .9298 
In: FCONSEV -.0476 
In: AGES EV .0588 
In: AGCONSEV -2.6582 
Correl 
-.2009 
- . 197 0 
-.1015 
-.0517· 
-.0993 
-.1744 
.0048 
I-' 
N 
lJ1 
TABLE 9 
REGRESSION EQUATION FOR CHILD ADJUSTMENT 
PREDICTOR VARIABLES: SIBLING AGE FAMILY COPING ILLNESS SEVERITY (MEDICAL RATING) 
REGRESSION /WIDTH 132 
/VARIABLES CHILDADJ SAGE MEDSEV FCTOTAL AGESEV AGECOPE COPESEV AGCOPSEV 
/CRITERIA=PIN(.9999) POUT (1.00) TOL (.00001) 
/STATISTICS=HISTORY /DEPENDENT CHILDADJ 
/METHOD=FORWARD SAGE MEDSEV FCTOTAL /METHOD=FORWARD AGESEV AGECOPE COPESEV /METHOD=ENTER AGCOPSEV. 
Equation Number 1 Dependent Variable .. CHILDADJ CHILD ADJUSTMENT INDEX 
Summary table 
-------------
Step MultR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SigCh Variable 
1 .2009 .0404 . 02 68 2.985 .088 .0404 2.985 .088 In: SAGE 
2 .2099 .0440 .0167 1.612 .207 .0037 .270 .605· In: FCTOTAL 
3 .2158 .0466 .0051 1. 124 .345 .0026 .185 .669 In: MEDSEV 
4 .2240 .0502 -.0057 .898 .470 .0036 .256 .614 In: COPES EV 
5 . 238'.? .0569 - . 0135 .808 .548 .0067 .478 .492 In: AGECOPE 
6 .2401 .0576 -.0280 .673 .672 .0007 .052 .820 In: AGES EV 
7 .2791 .0779 -.0214 .785 .603 .. 0203 1.429 .236 In: AGCOPSEV 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE 3.605615 2.901308 5.355578 1.243 .2184 
FCTOTAL .477209 .394201 3.166763 1. 211 .2304 
MEDSEV 13.460182 13.275313 5.733205 1. 014 .3144 
COPES EV -.151527 .144861 -6.362568 -1.046 .2994 
AGECOPE -.041101 .031104 -6.736281 -1. 321 .1910 
AGES EV -1.141449 .980448. -8.244900 -1.164 .2486 
AGCO PS EV .012690 .010617 8.954485 1.195 .2363 
(Constant) -41.455410 36.470635 -1.137 .2598 
Beta In 
-.2009 
.0610 
-.0522 
.4208 
-.8989 
.1724 
8.9545 
Correl 
-.2009 
.0416 
-.1015 
-.0670 
- . 152 6 
-.1744 
-.1439 
I-' 
tv 
O'\ 
TABLE 10 
MULTIPLE REGRESSION EQUATION FOR CHILD ADJUSTMENT 
PREDICTOR VARIABLES: AGE, SUPPORT, PARENT SEVERITY 
REGRESSION /WIDTH 132 
/VARIABLES CHILDADJ SAGE PARSEVLN SUPPORT AGEPSEV AGESUP SUPPSEV PAGSUPSE 
/CRITERIA=PIN (.9999) POUT (1.0) TOL (.00001) /STATISTICS=HISTORY /DEPENDENT CHILDADJ 
/METHOD=FORWARD SAGE PARSEVLN SUPPORT 
/METHOD=FORWARD AGESUP SUPPSEV AGEPSEV /METHOD=ENTER PAGSUPSE. 
Equation Number 1 Dependent Variable .. CHILDADJ CHILD ADJUSTMENT INDEX 
Step MultR 
1 .2009 
2 .2460 
3 .2467 
4 .3314 
5 . 3513 
6 .3569 
7 .4035 
Variable 
SAGE 
PARSEVLN 
SUPPORT 
AGES UP 
AGEPSEV 
SUPPSEV 
PAGSUPSE 
(Constant) 
Summary table 
Rsg AdjRsg F(Egn) SigF RsgCh FCh SigCh 
.0404 .0268 2.985 .088 .0404 2.985 .088 
.0605 .0337 2.255 .112 .0202 1.504 .224 
.0609 .0200 1. 491 .225 .0003 .025 .874 
.1098 .0574 2.097 .091 .0489 3.737 .057 
.1234 .0580 1.886 .108 . 0136 1.039 .312 
.1274 .0481 1.606 .159 .0040 .303 .584 
.1628 .0727 1.806 .101 .0354 2.752 .102 
Variables in the Equation ------------------
B 
4.865509 
17.281689 
.231582 
-.018859 
-1.406818 
-.065563 
.005171 
-58.638441 
SE B Beta 
2.340490 7.226952 
9.482923 7.155101 
.109761 4.828503 
.009260 -7.354369 
.777685 -9.276746 
.037692 -7.547154 
.003117 8.124192 
27.826176 
T Siq T 
2.079 .0416 
1.822 .0730 
2.110 .0387 
-2.037 .0458 
-1.809 .0751 
-1.739 .0867 
1.659 .1019 
-2. 107 . 0390 
Variable 
In: SAGE 
In: PARSEVLN 
In: SUPPORT 
In: AGES UP 
In: AGEPSEV 
In: SUPPSEV 
In: PAGSUPSE 
Beta In 
-.2009 
-.1430 
-.0191 
-1.3243 
-.7883 
-.5125 
8.1242 
Correl 
-.2009 
-.1646 
.0268 
-.1968 
-.2449 
-.1387 
-.2589 
1--' 
!\.) 
'1 
TABLE 11 
MULTIPLE REGRESSION EQUATION FOR CHILD ADJUSTMENT 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY CONFLICT, ILLNESS SEVERITY (PARENT RATING) 
REGRESSION /WIDTH 132 
/VARIABLES CHILDADJ SAGE FAMCON PARSEVLN AGECON AGEPSEV FCONPSEV PAGCONSE 
/CRITERIA=PIN (.9999) POUT (1.0) TOL (.00001) /STATISTICS=HISTORY /DEPENDENT CHILDADJ 
/METHOD=FORWARD FAMCON PARSEVLN SAGE /METHOD=FORWARD AGECON AGEPSEV FCONPSEV 
/METHOD=ENTER PAGCONSE. 
Equation Number 1 Dependent Variable .. CHILDADJ CHILD ADJUSTMENT INDEX 
Summary table 
Step MultR Rsg AdjRsg F(Egn} SigF RsgCh FCh SigCh 
1 .2009 .0404 .0268 2.985 .088 .0404 2.985 
2 .2534 .0642 .0375 2.403 .098 .0239 1.786 
3 .2923 .0854 .0457 2.148 .102 .0212 1.598 
4 .3863 .1492 .0992 2.982 .025 .0638 5.099 
5 . 3911 .1530 .0898 2.420 .045 .0037 .296 
6 .3935 .1548 .0780 2.015 .076 .0018 .144 
7 .4323 .1869 .0993 2 .134 .052 .0321 2.562 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE 1.651762 .876906 2.453434 1.884 .0641 
FAMCON -.322783 .153529 -5.001680 -2.102 .0394 
PARSEVLN 
AG ECON 
AGEPSEV 
FCONPSEV 
PAGCONSE 
(Constant) 
5.916017 
.025282 
-.501988 
.085749 
-.006706 
-20.051641 
3.696749 
.012763 
.291932 
.052090 
.004190 
10.665556 
2.449396 1.600 .1144 
4.837709 1.981 .0518 
-3.310174 -1. 720 .0903 
4.242964 1.646 . 1046 
-3.972760 -1.601 .1143 
-1.880 .0646 
.088 
.186 
.210 
.027 
.588 
.705 
.114 
Variable Betain 
In: SAGE -.2009 
In: FAM CON -.1589 
In: PARSEVLN -.1466 
In: AG ECON .9929 
In: AGEPSEV -.4030 
In: FCONPSEV .2227 
In: PAGCONSE -3.9728 
Correl 
-.2009 
-.1970 
-.1646 
-.0517 
-.2449 
-.0680 
.0438 
f--' 
t0 
co 
TABLE 12 
MULTIPLE REGRESSION EQUATION FOR CHILD ADJUSTMENT 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY COPING, ILLNESS SEVERITY (PARENT RATING) 
REGRESSION /WIDTH 132 
/VARIABLES CHILDADJ SAGE PARSEVLN FCTOTAL AGEPSEV AGECOPE COPEPSEV PAGCOPSE 
/CRITERIA=PIN(.9999) POUT (1.00) TOL (.00001} /STATISTICS=HISTORY /DEPENDENT CHILDADJ 
/METHOD=FORWARD SAGE PARSEVLN FCTOTAL /METHOD=FORWARD AGEPSEV AGECOPE COPEPSEV 
/METHOD=ENTER PAGCOPSE. 
Equation Number 1 Dependent Variable .. CHILDADJ CHILD ADJUSTMENT INDEX 
SUMMARY TABLE 
-------------
Step MultR Rsg AdjRsg F(Egnl_ SigF RsgCh FCh SigCh Variable Beta In 
1 .2009 .0404 .0268 2.985 .088 .0404 2.985 .088 In: SAGE -.2009 
2 .2460 .0605 .0337 2.255 .112 .0202 1.504 .224 In: PARSEVLN -.1430 
3 .2574 .0662 .0256 1.632 .190 .0057 .422 .518 In: FCTOTAL .0763 
4 .2604 .0678 . 0130 1.237 .304 .0016 .115 .735 In: AG ECO PE -.3554 
5 .2624 .0688 -.0006 .991 .430 .0010 .073 .787 In: COPEPSEV .3155 
6 .2646 .0700 -.0145 .828 .552 .0012 .082 .775 In: AGEPSEV -.2199 
7 .3010 .0906 -.0073 .925 .493 .0206 1. 471 .230 In: PAGCOPSE 9. 1011 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE 4.190368 3.348737 6.224136 1. 251 .2153 
PARSEVLN 13.884351 12.352258 5.748508 1.124 .2651 
FCTOTAL .497537 .403445 3.301662 1. 233 .2219 
AG ECO PE -.044915 .035426 -7.361452 -1.268 .2094 
COPEPSEV -.147038 . 130708 -6.568044 -1.125 .2648 
AGEPSEV -1.302069 1.052274 -8.586017 -1.237 .2204 
PAGCOPSE . 013 394 . 011042 9.101136 1. 213 .2295 
(Constant) -45.317376 37.841731 -1.198 .2354 
Correl 
-.2009 
-.1646 
.0416 
-.1526 
-.1216 
-.2449 
-.2061 
I--' 
N 
l.D 
TABLE 13 
REGRESSION EQUATION FOR SIBLING RELATIONSHIP WARMTH 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY SUPPORT, ILLNESS SEVERITY (MEDICAL RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SWARM SAGE SUPPORT MEDSEV AGESUP AGESEV SUPSEV AGSUPSEV 
/CRITERIA=PIN (.9999) POUT (1.00) TOL (.00001) 
/STATISTICS=HISTORY /DEPENDENT SWARM 
/METHOD~FORWARD SAGE MEDSEV SUPPORT /METHOD=FORWARD AGESUP SUPSEV AGESEV /METHOD~ENTFF< AC.SllP.SEV. 
Equation Number l Dependent Variable .. SWARM SIBLING WARMTH SCALE (SRQ COMPOSITE) 
Summary table 
-------------
Step MultR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SigCh 
1 .2317 .0537 .0404 4.028 .049 .0537 4.028 
2 . 2 5.54 .0652 .0385 2.442 .094 . 0115 .863 
3 .2596 .0674 . 026tl 1. 662 .183 .0022 .161 
4 .3083 .0951 .0418 1. 786 . l 4 =~ .02TI 2.081 
5 .3737 . 1396 .0754 2.175 . 0 6"7 .0446 3.471 
6 .3824 . 14 62 .0686 1.884 . 09·7 .0066 .507 
7 .3886 .1510 . 0596 1.652 .137 .0048 .369 
------------------ Variables in the 
SE B 
16.069229 
.856438 
74.892912 
.311991 
.066888 
Equation ------------------
Variable B 
SAGE -15.915245 
SUPPORT -.416838 
MEDSEV -.096236 
SUPSEV .041371 
AGESUP .067900 
AGESEV 2.634811 
AGSUPSEV -.014180 
(Constant) 163.153954 
5.524161 
.023336 
206.609743 
Beta T Sig T 
-2.740115 -.990 .3256 
-1.007403 -.487 .6281 
-.004751 -.001 .9990 
.538072 .133 .8949 
.069268 1.015 .3138 
.206007 .477 .6350 
-·.690555 -.608 .5455 
.790 .4326 
.049 
.356 
.690 
.154 
. 06"7 
.479 
.546 
Variable Beta In 
In: SAGE - . 2:::17 
In: SUPPORT . 1 1 0 1 
In: MEDSEV .0479 
In: SUPS EV -1.1:118 
In: AGES UP 1 . 3 Ei87 
In: AGES EV - . 5E.,28 
In: AGSUPSEV -2.6906 
Correl 
- .2317 
.1 SC) 
-.0104 
.C>S33 
-.C8C'.) 
- . 14 69 
-.Ctl70 
I-' 
w 
0 
TABLE 14 
RE~RESSION E~UATION FOR SIBLING RELATIONSHIP WARMTH 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY CONFLICT, ILLNESS SEVERITY (MED) 
REGRESSION /WIDTH 132 
/CRITERIA= PIN (. 9999) POUT ( 1. 00) TOL(.00001) 
/VARIABLES SWARM SAGE FAMCON MEDSEV AGECON AGESEV FCONSEV AGCONSEV 
/STATISTICS=HISTORY /DEPENDENT SWARM 
/METHOD FORWARD=SAGE FAMCON MEDSEV /METHOD FORWARD=AGECON AGESEV FCONSEV /METHOD ENTER=AGCONSEV. 
Equation Number l Dependent Variable .. SWARM SIBLING WARMTH SCALE (SRQ COMPOSITE) 
SUMMARY TABLE 
-------------
Step MultR Rsc;i: AdjRSCJ F(Ec;i:n) SigF Rsc;i:Ch FCh SigCh Variable Beta In Correl 
l .2500 .0625 .0493 4.734 . 033 .0625 4.734 .033 In: FAMCON -.2500 -.2500 
2 .3072 .0944 .0685 3.648 .031 .0319 2.463 .121 In: SAGE -.1835 -.2317 
) 
. 3111 .0968 .0575 2.464 .070 .0024 .182 .671 In: MEDSEV .0502 -.0104 
4 .3162 .1000 .0470 1.888 .123 .0032 .242 .624 In: FCONSEV . 2011 -.2046 
5 .3230 .1043 .0375 1.560 .183 .0043 .325 .571 In: AGECON -.2948 -.1546 
6 .3257 .1061 .0248 1.305 .267 .0018 .131 .718 In: AGES EV -.2879 -.1469 
7 .3271 .1070 .0108 1.112 .366 .0009 .064 .801 In: AGCONSEV -.5051 -.1236 
------------------ VARIABLES IN THE EQUATION ------------------
Variable B SE B Beta T Sig T 
FAMCON - . 396013 1.048327 -.711284 -.378 .7068 
SAGE .208288 5.647654 .035861 .037 .9707 
MEDSEV 14.327434 25.032065 .707365 .572 .5691 
FCONSEV .159090 .380722 .873943 .418 .6774 
AG ECON .009110 .084973 .202072 .107 .9149 
AGES EV - . 751814 1.872733 -.629460 -.401 .6894 
AGCONSEV -.007271 .028707 -.505068 -.253 .8008 I-' (Constant) 47.459372 69.597407 .682 .4977 w 
I-' 
TABLE 15 
REGRESSION EQUATION FOR SIBLING RELATIONSHIP WARMTH 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY COPING, ILLNESS SEVERITY (MEDICAL RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SWARM SAGE FCTOTAL MEDSEV AGECOPE AGESEV COPESEV AGCOPSEV 
/CRITERIA=PIN (.9999) POUT (1.00) TOL (.00001) 
/STATISTICS=HISTORY /DEPENDENT SWARM 
/METHOD=FORWARD SAl:;E FCTOTAL MEDSEV /METHOD= FORWARD AGESEV AGECOPE COPESEV /METHOD=E1':TE.R ACCOFSEV. 
Equation Number 1 Dependent Variable .. SWARM SIBLING WARMTH SCALE (SRQ COMPOSITE) 
Summary table 
Step MultR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SigCh 
1 . 2317 .0537 .0404 4.028 .049 .0537 4.028 
') 
.2361 .0557 .0287 2.065 .134 .0020 '- . l 51 
3 .2388 .0570 . 0160 1.391 .253 . 0013 .095 
4 . 2971 .0883 .0347 1. 64 6 .173 .0313 2.332 
5 .3136 .0983 .0310 1. 4 61 .214 .0101 .747 
6 .3209 . 1030 .0215 1. 2 63 .286 .0047 .344 
7 . :?,218 . 1036 .0070 1. 073 .391 .0006 .042 
------------------ Variables in the 
SE B 
24.679240 
112. 923097 
3.353175 
.264576 
8.339936 
1.232223 
.090308 
310.228260 
Equation ------------------
Variable B Beta T Sig T 
SA<:;E 11.255450 1.937842 .456 .6499 
MEDSEV 42.878792 2.116984 .380 .7054 
FCTOTAL l. 699691 1.307391 .507 .6139 
AGECOPE -.116995 
-2.222603 -.442 .6598 
AGESEV -2.384040 
-1.996048 -.286 .7759 
COPESEV -.370711 
-1.804292 -.301 .7645 
AGCOPSEV .018489 1.512215 .205 .8384 
(Constant) -94.060568 
-.303 .7627 
.049 
.699 
.759 
.131 
.390 
.560 
.838 
Variable Beta In 
In: SAGE -.2317 
In: MEDSEV . 04 64 
In: FCTOTAL -.0363 
In: AGECOPE -1.5798 
In: AGES EV -.6274 
In: COPESEV -.5944 
In: AGCOPSEV 1.5122 
Correl 
- . 2 :31 7 
-.0104 
-.0616 
-.24:~3 
- . 14 69 
-.0604 
-.1889 
I-' 
w 
N 
TABLE 16 
MULTIPLE REGRESSION EQUATION FOR SIBLING RELATIONSHIP WARMTH 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY SUPPORTIVENESS, ILLNESS SEVERITY (PARENT RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SWARM SAGE SUPPORT PARSEVLN AGESUP AGEPSEV SUPPSEV PAGSUPSE 
/CRITERIA=PIN (.9999) POUT (1.00) TOL (.00001) /STATISTICS=HISTORY /DEPENDENT SWARM 
/METHOD=FORWARD SAGE PARSEVLN SUPPORT /METHOD=FORWARD AGESUP SUPPSEV AGEPSEV 
/METHOD=ENTER PAGSUPSE. 
Equation Number 1 Dependent Variable .. SWARM SIBLING WARMTH SCALE (SRQ COMPOSITE) 
SUMMARY TABLE 
SteQ MultR Rsg AdjRsg F(Egn) SigF RsgCh FCh SigCh Variable Beta In 
1 .2317 .0537 .0404 4.028 .049 .0537 4.028 .049 In: SAGE -.2317 
2 .3071 .0943 .0685 3.645 .031 .0406 3.141 .081 In: PARSEVLN .2030 
3 .3255 .1059 .0671 2.725 .051 . 0116 .897 .347 In: SUPPORT .1105 
4 .4446 . 1976 .1504 4.187 .004 .0917 7.770 . 007 In: AGEPSEV -1. 94 79 
5 .4579 .2097 .1507 3.556 .007 .0121 1. 024 .315 In: SUPPSEV -.8790 
6 .4661 . 2173 .1461 3.054 .011 .0076 .639 .427 In: AGESUP .5552 
7 .4681 .2191 .1350 2.605 .020 .0018 .152 .698 In: PAGSUPSE -1.8416 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE -4.918954 19.501565 -.846892 -.252 .8017 
PARSEVLN 22.321029 79.014151 1. 071204 .282 .7785 
SUPPORT -.275492 .914560 -.665801 -.301 .7642 
AGEPSEV -.071774 6.479875 -.054859 -.011 .9912 
SUPPSEV .045063 .314057 .601277 .143 .8863 
AGE SUP .041718 .077156 1.885751 .541 .5906 
PAGSUPSE - . 010113 .025972 -1.841627 -.389 .6983 
(Constant) 66.958443 231. 854853 .289 .7737 
Correl 
-.2317 
.1731 
.1562 
-.0671 
.2288 
-.0865 
.0200 
I-' 
w 
w 
TABLE 17 
MULTIPLE REGRESSION EQUATION FOR SIBLING RELATIONSHIP WARMTH 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY CONFLICT, ILLNESS SEVERITY (PARENT RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SWARM FAMCON SAGE PARSEVLN AGECON 
/CRITERIA=PIN(.9999) POUT (1.00) TOL(.00001) 
/METHOD=FORWARD SAGE PARSEVLN FAMCON 
/METHOD=ENTER PAGCONSE. 
FCONPSEV AGEPSEV PAGCONSE 
/STATISTICS=HISTORY /DEPENDENT SWARM 
/METHOD=FORWARD AGEPSEV AGECON FCONPSEV 
Equation Number 1 Dependent Variable .. SWARM SIBLING WARMTH SCALE (SRQ COMPOSITE) 
SUMMARY TABLE 
Step MultR Rsg AdjRsg F(Egn) SigF RsgCh FCh SigCh variable Beta In 
1 .2500 .0625 .0493 4.734 .033 .0625 4.734 .033 In: FAMCON -.2500 
2 .3072 .0944 .0685 3.648 .031 .0319 2.463 • 121 In: SAGE -.1835 
3 .3650 .1332 .0956 3.536 .019 .0389 3.094 .083 In: PARSEVLN .1985 
4 .4629 .2143 .1681 4.637 . 002 .0811 7.017 .010 In: AGEPSEV -1.8342 
5 .4630 .2143 .1557 3.655 .006 .0000 .001 .980 In: FCONPSEV .0139 
6 .4630 . 214 3 .1429 3.001 . 012 .0000 .000 .987 In: AG ECON .0075 
7 .4650 .2162 .1318 2.561 .022 .0019 .154 .696 In: PAGCONSE -.9553 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
FAM CON -.584551 1.300435 -1.049920 -.450 .6546 
SAGE 7.862910 7.427650 1.353751 1.059 .2937 
PARSEVLN 42.564746 31.312543 2.042717 1.359 .1787 
AGEPSEV -3.299151 2.472749 -2.521671 -1.334 .1868 
FCONPSEV .170577 .441215 .978345 .387 .7003 
AG ECON .041947 .108103 .930389 .388 .6993 
PAGCONSE -.013913 .035487 -.955303 -.392 .6963 
(Constant) -35.921632 90.340364 -.398 .6922 
Correl 
-.2500 
-.2317 
. 1731 
-.0671 
-.3241 
-.1546 
-.2152 
f--' 
w 
,j::, 
TABLE 18 
MULTIPLE REGRESSION EQUATION FOR SIBLING RELATIONSHIP WARMTH 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY COPING, ILLNESS SEVERITY (PARENT RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SWARM SAGE FCTOTAL PARSEVLN AGECOPE AGEPSEV COPEPSEV PAGCOPSE 
/CRITERIA=PIN (.9999) POUT (1.00) TOL (.00001) /STATISTICS=HISTORY /DEPENDENT SWARM 
/METHOD=FORWARD SAGE FCTOTAL PARSEVLN /METHOD=FORWARD AGEPSEV AGECOPE COPEPSEV 
/METHOD=ENTER PAGCOPSE. 
Equation Number 1 Dependent Variable .. SWARM SIBLING WARMTH SCALE (SRQ COMPOSITE) 
SUMMARY TABLE 
Step MultR Rsg AdjRsg F(Egn} SigF RsgCh FCh SigCh Variable Betain 
1 . 2317 .0537 .0404 4.028 . 049 .0537 4.028 .049 In: SAGE -.2317 
2 .3071 .0943 .0685 3.645 .031 .0406 3.141 .081 In: PARSEVLN .2030 
3 . 3131 .0980 .0588 2.500 .067 .0037 .284 .596 In: FCTOTAL -.0615 
4 .4500 .2025 .1556 4.317 .004 .1045 8.907 .004 In: AGEPSEV -2.0483 
5 .4692 .2202 .1620 3.783 .004 .0177 1.517 .222 In: AG ECO PE -1.1954 
6 .4696 .2205 .1496 3.111 .010 .0003 .028 .868 In: COPEPSEV .1809 
7 .4728 .2236 .1400 2.674 . 017 .0031 .260 .612 In: PAGCOPSE 3.5317 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE 24.923393 26.694455 4.291041 .934 .3539 
PARSEVLN 79.376683 98.466006 3.809351 .806 .4231 
FCTOTAL 2.147457 3.216064 1.651809 .668 .5067 
AGEPSEV -6.832203 8.388202 -5.222122 -.81~ .4183 
AG ECO PE -.207296 .282401 -3.938104 -.734 .4656 
COPEPSEV -.484893 1.041936 -2.510627 -.465 .6432 
PAGCOPSE .044841 .088019 3.531699 .509 .6122 
(Constant) -203.058736 301.655298 -. 673 .5032 
Correl 
-.2317 
.1731 
-.0616 
-.0671 
-.2423 
.1160 
-.1000 
I-' 
w 
lJ1 
TABLE 19 
REGRESSION EQUATION FOR SIBLING RELATIONSHIP CONFLICT 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY CONFLICT, ILLNESS SEVERITY (MED) 
REGRESSION /WIDTH 132 
/CRITERIA=PIN (. 9999) POUT ( 1. 00) TOL (. 00001) 
/VARIABLES SCONFL SAGE FAMCON MEDSEV AGECON AGESEV FCONSEV AGCONSEV 
/STATISTICS=HISTORY /DEPENDENT SCONFL 
/METHOD FORWARD=SAGE FAMCON MEDSEV /METHOD FORWARD=AGECON AGESEV FCONSEV /METHOD ENTER=AGCONSEV. 
Equation Number 1 Dependent Variable .. SCONFL CONFLICT SCALE (SRQ COMPOSITE) 
Summary table 
-------------
Step MultR R~ AdjRsg F(Egn) SigF RsqC~ FCh SigCh Variable Beta In Correl 
1 . 2637 .0695 .0564 5.304 .024 .0695 5.304 .024 In: SAGE .2637 .2637 
2 .3334 .1111 .0857 4.376 .016 .0416 3.278 .075 In: FAM CON .2098 .2597 
3 .3594 .1292 . 0913 3.412 . 022 .0180 1. 430 .236 In: MEDSEV - . 1382 -.0652 
4 .4130 .1706 .1218 3. 497 .012 .0414 3.396 .070 In: AGE CON -.7997 .0877 
5 .4281 .1833 .1223 3.007 . 017 .0127 1. 041 . 311 In: FCONSEV -.4559 .2131 
6 .4285 .1836 .1094 2.474 .032 .0003 . 027 .869 In: AGES EV .1254 .0956 
7 .4417 .1951 .1084 2.251 .041 . 0115 .925 .340 In: AGCONSEV 1.8211 .0754 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE--
-2.225553 2.657646 - . 773042 -.837 . 4054 
FAMCON .778539 .493317 2.821136 1. 578 .1194 
MEDSEV -13. 949642 11.779470 -1.389466 -1.184 .2406 
AG ECON -.049749 .039986 -2.226163 -1.244 . 2179 
FCONSEV -.210030 .179158 -2.327726 -1.172 .2454 
AGES EV .803313 .881262 1.356914 .912 .3654 
AGCONSEV . 012996 .013509 1.821124 . 962 . 3396 
(Constant) 66.085944 32.750816 2.018 .0477 f-l 
w 
CJ) 
TABLE 20 
REGRESSION EQUATION FOR SIBLING RELATIONSHIP CONFLICT 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY COPING, ILLNESS SEVERITY (MEDICAL RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SCONFL SAGE FCTOTAL MEDSEV AGECOPE AGESEV COPESEV AGCOPSEV 
/CRITERIA=PIN (.9999) POUT(l.00) TOL (.00001) 
/STATISTICS=HISTORY /DEPENDENT SCONFL 
/METHOD=FORWARD SAGE FCTOTAL MEDSEV /METHOD=FORWARD AGECOPE AGESEV COPESEV /METHOD=ENTER AGCOPSEV. 
Equat~on Number 1 Dependent Variable .. SCONFL SIBLING CONFLICT SCALE (SRQ COMPOSITE) 
Summary table 
-------------
Step MultR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SigCh 
1 .2637 .0695 .0564 5.304 .024 .0695 5.304 
2 . 2942 .0866 . 060'.) 3.317 .042 . 0171 1. 307 
3 .2966 .0880 .0483 2.218 .094 .0014 .105 
4 .3812 .1453 .0950 2.891 .029 .0574 4.564 
5 .3870 .1498 .0863 2.360 .049 .0044 .350 
6 .3870 .1498 . 0725 1.938 .088 .0000 .000 
7 .4519 .2042 .1185 2.383 .031 .0545 4.448 
------------------ Variables in the 
SE B 
11.525680 
52.737260 
1.565997 
.123562 
.575472 
3.894911 
Equation ------------------
Variable B 
SAGE -26.596367 
MEDSEV -116.012723 
FCTOTAL -3.885563 
AGECOPE .296525 
COPESEV 1.254267 
AGESEV 8.173602 
AGCOPSEV -.088944 
(Constant) 376.524846 
.042175 
144.882569 
Beta T Sig T 
-9.238205 -2.308 .0242 
-11.555546 -2.20-0 .0314 
-6.029749 -2.481 .0157 
11.364945 2.400 .0193 
12.316033 2.180 .0329 
13.806410 2.099 .0397 
-14.676994 -2.109 .0388 
2.599 .0116 
.024 
.257 
.747 
.036 
.556 
.989 
.039 
Variable Beta In 
In.: SAGE .2637 
In: MEDSEV -.1344 
In: FCTOTAL .0375 
In: AGECOPE 2.1399 
In: COPES EV .5749 
In: AGES EV .0099 
In: AGCOPSEV -14.677 
Correl 
.2637 
-.0652 
. 0738 
.2817 
-.OOC2 
.0956 
.1490 
f-' 
w 
-.J 
TABLE 21 
MULTIPLE REGRESSION EQUATION FOR SIBLING RELATIONSHIP CONFLICT 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY CONFLICT, ILLNESS SEVERITY (PARENT RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SCONFL SAGE FAMCON PARSEVLN AGECON 
/CRITERIA=PIN (.9999) POUT(l.00) TOL (.00001) 
/METHOD=FORWARD SAGE FAMCON PARSEVLN 
AGEPSEV FCONPSEV PAGCONSE 
/STATISTICS=HISTORY /DEPENDENT SCONFL 
/METHOD=FORWARD AGECON AGEPSEV FCONPSEV 
/METHOD=ENTER PAGCONSE. 
Equation Number 1 Dependent Variable .. SCONFL SIBLING CONFLICT SCALE (SRQ COMPOSITE) 
SUMMARY TABLE 
Step MultR Rsg AdjRsg F(Egn} SigF RsgCh FCh SigCh Variable Betain 
1 .2637 .0695 .0564 5.304 .024 .0695 5.304 .024 In: SAGE .2637 
2 .3334 .1111 .0857 4.376 .016 .0416 3.278 .075 In: FAMCON .2098 
3 .3351 .1123 .0737 2.909 .041 .0011 .088 .768 In: PARSEVLN -.0338 
4 .4010 .1608 .1114 3.257 . 017 .0485 3.933 .051 In: AG ECON -.8660 
5 .4021 .1617 .0991 2.585 .034 .0009 .072 .790 In: AGEPSEV -.1970 
6 .4022 .1618 .0856 2.123 .062 .0001 .008 .931 In: FCONPSEV -.0511 
7 .4042 .1634 .0733 1. 814 .100 .0016 .124 .726 In: PAGCONSE .8872 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE -1. 274268 3.803604 -.442615 -.335 .7387 
FAM CON .522532 .665936 1.893461 .785 .4355 
PARSEVLN -3.960139 16.034751 -.383423 -.247 .8057 
AG ECON -.037731 .055358 -1.688386 -.682 .4979 
AGEPSEV .293561 1.266263 .452683 .232 .8174 
FCONPSEV -.082003 .225940 -.948881 -.363 .7178 
PAGCONSE .006404 .018173 .887188 .352 .7257 
(Constant) 45.609877 46.262139 .986 .3278 
Correl 
.2637 
.2597 
-.0071 
.0877 
.1492 
. 2138 
.0778 
I-' 
w 
co 
TABLE 22 
MULTIPLE REGRESSION EQUATION FOR SIBLING RELATIONSHIP CONFLICT 
PREDICTOR VARIABLES: SIBLING AGE, FAMILY COPING, ILLNESS SEVERITY (PARENT RATING) 
REGRESSION /WIDTH 132 
/VARIABLES SCONFL SAGE FCTOTAL PARSEVLN AGECOPE AGEPSEV COPEPSEV PAGCOPSE 
/CRITERIA=PIN (.9999) POUT(l.00) TOL (.00001) /STATISTICS=HISTORY /DEPENDENT SCONFL 
/METHOD=FORWARD SAGE FCTOTAL PARSEVLN /METHOD=FORWARD AGECOPE AGEPSEV COPEPSEV 
/METHOD=ENTER PAGCOPSE. 
Equation Number 1 Dependent Variable .. SCONFL SIBLING CONFLICT SCALE (SRQ COMPOSITE) 
SUMMARY TABLE 
Step MultR Rsg AdjRsg F(Egn) SigF RsgCh FCh SigCh Variable Beta In 
1 .2637 .0695 .0564 5.304 .024 .0695 5.304 .024 In: SAGE .2637 
2 .2682 .0719 . 0454 2. 713 .073 .0024 .183 .670 In: FCTOTAL .0495 
3 .2717 .0738 .0336 1. 833 .149 .0019 .140 .709 In: PARSEVLN -.0439 
4 .3606 .1300 .0788 2.541 .048 .0562 4.392 .040 In: AG ECO PE 2.1203 
5 .3648 .1331 .0684 2.057 .082 .0031 .237 .628 In: AGEPSEV -.3529 
6 .3649 .1332 .0544 1.690 .137 .0001 .006 .938 In: COPEPSEV -.0895 
7 .3669 .1346 .0414 1.444 .203 .0014 .107 .745 In: PAGCOPSE -2.3903 
------------------ Variables in the Equation ------------------
Variable B SE B Beta T Sig T 
SAGE -8.421218 13.969358 -2.925096 -.603 .5487 
FCTOTAL -1. 137700 1.682984 -1.765522 -.676 .5014 
PARSEVLN -13.437878 51. 527813 -1.301064 -.261 .7951 
AG ECO PE .104848 .147782 4.018520 .709 .4806 
AGEPSEV 1.201855 4.389593 1.853310 .274 .7851 
COPEPSEV .165820 .545251 1. 732135 .304 .7620 
PAGCOPSE -.015043 .046061 -2.390341 -.327 .7450 
(Constant) 116.289212 157.857910 .737 .4640 
Correl 
.2637 
.0738 
-.0071 
.2817 
.1492 
.0300 
.1813 
I-' 
w 
l.O 
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